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(57) Abstract 

A chroma compound represented by general formula (I), the use thereof as a coronary vasodilator, and 
intermediates thereof including 4-oxochroman, 4-hydroxychroman, chromene and 3,4-epoxychroman compounds 
wherein R 1 represents cyano, nitro or halogen; R 2 represents lower alkoxyalkyl, lower alkoxycarbonyl, hydroxyalkyl, 
aryloxyalkyl or t-butyldimethylsilyloxyalkyl; R 3 represents H, lower alkyl, etc.; R 4 represents H, OH, etc.; R 5 represents 
H, etc.; A represents (a); R 6 represents substituted aryl, heteroaryl, arylamino, aryloxy or lower alkyl; X represents 
N-CN, O or S; and R 7 represents H or lower alkyl 
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^ d d - 4 - t' ') yx/H, 3-?nD-4-t''J^-^$, 2-7*o^-4- 
b'U7^./Ug, 3 -7'a^e- 4 - b'U -7-;i/^> 3 - / T )\s b*7 7^;l/g % 5- 
^ ^7l/b*7 -7 — 6-^f^t'7i?-vH, 3 -xf;H:7 7— 5- 

xf;k'7^i, 6 -Ji^^b'^ -7-;t/^ 3 - 7 a b'A b'^ 7^-;Ug. 5 



-7"a b*;l/b*7 7-;US> 6 -7n h';H:7^-;H, 3 - 7;l/*a b'^ 
2£> 5-7;l/tot:7^^ 6-7;ltoh*7^-;^ 3-7nob*77 
-;IS, 5-?ODk*7 ^^;H, e-^noh'^^-lH, 3-7*a^b'^7 
— 5 -7a ^ b'^ 7-A-S. 6 - 7 a ^ b°5 -7— JVM, ;l-2- 
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4 -xf;l- 2-b*'J ^ 5-x^;t,-2-b°'J 5 

6-if;t.-2-h 4 >J;^-;H, 4-7 B ah°;l/-2-b°'J S^xJl^ 5-7° 

n-2-fcTU S 2>-*2k 5-7^to-2-h''J;^S> 6-7**°- 
2 - tT ij l i^-^> 4-?na-2-tf'J ^ 'J-J^ 5-?nn-2-b°'J 

^ 5 -y 0 *- 2 -fcf'J S 'J-)l&. 6-7*D^e-2-t*iJ 2- 
yf;1/ _ 4 _fij;i;-;i,S, S 2>-*fc» 6-***- 

2-7AtD-4-b''J^-^ 5-7^0-4-^'];^-^ 6- 
7A,to-4-K'J5i;-^ 2-^an-4-h , 'Jl^i, 

- 4 - b*'J ^ : J=-)\/&, 6-^nD-4-t 4 >J;^;H, 2-7*n*:-4-b 0 
ij : ^ - ;H, 5-7*0^-4-^']^^ 6 - Z>'u*=- 4 - b* U ^ 

-yf-A,- 5 -h"U $ *J-Mk. 2-xf-;t,-5-b'J ; ^-^1^ 4 -if* 

- 5 - fcf U $ 6-if^-5-f'J^-;H, 2 -7°o b°;U- 5 - 
fcf»J*v?x;l^ 4-7 , ab*;l/-5-h''Jv;i^ 6-7*D^-5-f'J 
j 2 -7**a- 5 - b°'J i -^-;l/^> 4 -7Jl*a- 5 - b° U S : J 

6-7;l/*a-5-b'tf 5 2>x*&. 2 - ?no- 5 - b*'j $ *J—h^ 

4- ^DD-5-f'J;^H> 6-^D-5-h''J;^S, 2 -7* a 
^_ 5 _fij s y - AJ, 4-7'D€-5 -b"'Ji^H, 6-7*o^&-5- 

x;!^ 6-^^-3-^^^!, 4-if*-3-lf»J^^H> 

5- xf;l/-3-lfJ^i^ 6-if*-3-b''jy^i;l/i, 4-^n 
b a ;b-3-b°>jy^-^> S-ZfnVJl-Z-Wyj-Jim, 6-7°ob;l/ 
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-f'jy^-^i, 6 -7/U*o- 3 - tf'J y-^-^I> 4-7DD-3-b*>J 
^ 4-7'a^-3-f'J^^-^l> 5-7'ot-3-t , 'jy^-/H, 6- 

4-tfU^^-;U^ 6-yf^-4-f'J^^-^I> 3 -xfA- 4 - tru 
^-7^/Ug, 5 -x^/U- 4 - b* 'J 6 - x^/U- 4 - f 'J yj-h 

3-^nh';i/-4-i:'jy^;i/i, 5-^ob^-4-f'jy^-;H, 

6 - 7"n b'/U- 4 - b'»J y^x;US. 3 - 7 /U*n - 4 - £ U ^-7x/Ug. 5- 
7;^D-4-h''jy^l/S> 6-7;l/tn-4-b*'jy«I, 3-?n 
a- 4 - b 'J ^-7-/l/S. 5 - 7 a a- 4 - b' 'J ?i? — Jl&, S - ? an- 4 - 
f'jy-^-^i, 3 -7*a^e- 4 - b''J ^i^-Al, 5 -7*n^- 4 - b U y 7 
— 6 -7*n^- 4 - b°'J y*J—J\*^ 3 - j< ^ /U- 2 - 7 5 -/U&. 4- 
jf-jl- 2 -^^-^^ 5-yf^~2-77-;l-S, 3 -x^/b- 2 -75 
x;l/g, 4-x^-2-77-^I, 5-xf^-2-77-;H, 3 -7*n 
^.2-77-;^ 4-7'Dh'il/-2-77-iH. 5 - 7"n b°/l/- 2 - 7 
^zi/UgS, 3-7/ltn-2-77-^i, 4 -7^tn - 2 -77-^1, 5 
-7^tn-2-77-/H, 3-7na-2-77-JH, 4-7oa-2- 
7 7 x;m, 5-7nn-2-77-^ 3 -7*n^- 2 - 77-^1, 4- 
7d^-2-77-;H, 5-7'Dt-2-77-;H, 2-^f^-3-77 
x/Ug, 4-^fA-3-77-^i, 5-yf^-3-77-^S> 2 -x^ 
;U _ 3 -^^^^S, 4 -jl^jI- 3 -77- /US. 5-xf;l/-3-77-;l' 
& 2 -7*a b*/U- 3 -7 7-;H, 4 -7°a b*/U- 3 - 7 7-^1, 5-7"n 
t'^-3-77-;H, 2-7A/ta-3-77-^ 4-7/U*o-3-7 

7 - ;H, 5-7/lto-3-77-iH, 2-?oo-3-77-;H> 4- 
^00-3-77-^ 5-^nD-3-77-^S> 2~7'd^-3-75 

4-7'o^-3-77-;l/S, 5-7'a^-3-77-;H, 3 - * f- 
2 -f-i^/Ug. 4-yf^-2-fx-;H, 5-^f^-2-fxx;l 

1 3 

BNSDOCID: <WO 9502589A1 J_> 



i fjryjtwyy^ 



: % 3 -^^-;U^2 4 -xf;t/- 2 -*-xx 5 -x^;t,- 

2-^x:=.;i^ 3 -^d h°;i/- 2 -f*x— 4 - b';U- 2 - f-xx ;l/ 



„ 5 -^o bVU- 2 -f-xx;t,g. 3 - 7)l*u - 2 -f-x~;Ugg N 4-7^1/ 

5 - 2 -f-xx 3 - ? a □ - 2 -f-x 

x;i/g. 4-?na-2-fxz;H, 5 - ^ no - 2 -fx-iH, 3-7*n 



2 - y 3 -^xr.;i,£, 4 - 3 -J-JL-Jl 



5 - y 



3 -^x^;u 



2 -xf;b- 3 -f-xx 4 -xf;b- 3 -f-x— ;l/ 



5 -x^;l/- 3 -fxx;H, 2 -7°o b°;U- 3 -fxx;H % 4 -^n b*;U- 
3 -fX-iH, 2 -7^:fra- 3 -fxx;b 

^ 4-7;bta-3-fxx;H, 5-7;l/tn-3-fxx;H N 2-?o 
a - 3 -fxxjH, 4-?DD-3-fx-;H, 5 - ? n n - 3 -fi-^ 
2-7'a^-3-fxx;H, 4-7'a ; t-3-fxx;H, 5-7'ot- 
3-fxx;|^i, 3 -y 2 - b 6 n y 4 - ^ 2 - b'o y ;Ug. 

5-/^-2-^01];^ 3-x^-2-h'o'J;l/i, 4-xf;t/-2- 
t°a«;;US. 5 -x^;U- 2 - b°n 'J 3-^Dh^-2-^DiJ;H, 4 

-^at;l-2-t?nij;H, 5 -T'a b°;U- 2 - b'a U Z-7)lvtn- 

2- b , n>j;Ug, 4 -7J\,*vi- 2 - b*o ij 5 - 7 ;U^"u - 2 - b°n y Jh 
g£ % 3 - ? do- 2 - b'a y ;i,g£, 4-^OD-2-b'niJ;H, 5-?ao- 

3 2 - b°n y 4 -7*a^-- 2 - b°n >J 

5 -7at- 2 - b*a y 2 - J =f~)l- 3 - b'o y 4-yf-;b-3- 

h*DiJ;H, 5 - t=S-)\>- 3 - b*a y 2 -x^U- 3 - b'o y 4- 
3 - b°a ij ;l/gg A 5 -xf;l/- 3 - b°n y 2 - 7* o b°;l/- 3 - b° 

a ij 4 - Zfu bVU- 3 - b 4 n "J ;U2£, 5 -^n b';U- 3 - b'n y 2 

-7;l/tD-3-t'a"J;H, 4 -7;l/^"D- 3 - b'a 'J 5~7)litrj- 

3- t'niJ 2 - ^ n a - 3 - b*o y 4 - ? a o - 3 - b s a y 

5 -^no- 3 - tro y 2 -7*n^e- 3 - b°n y 4-7*o^&-3- 

k?oy;U2k 5 3 - b°n y ;l^> 3 b*'J P>-N-*lri/ 
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4 - JTJls- fcf'J i>y-N-**ri>'^*2 - -f ;t/&> 5 - / f 

;u- b'j -y >-N-**y K- 2 6 - /f ;u- f'J Vy-N-jrZ-i/ 

;u- h°'J ^>-N-**f K- 2 ->f 5 b*'J ^>-N-^-^^> 

F-2--f;US. 6 -if ;U- tT U ^>-N-^-+i> K- 2 ->f ;U£„ 3-7*o 

b;u- f 'J ^ > -N - F- 2 - ^-^Dh^-b'^^-N-t 
- 7o - b 'j s> y - n - i/ k- 2 - >r ;t/S. 3-7 ^ □ - tr »j > - 

N F- 4 -^;U*o- tT 'J i?>-N-^f ^ K- 2 

5 -7;u*o- b*'J i> :/ - N - K- 2 6 - 7;u*-n - try 

> - N - 1 * is K - 2 - -f 3-?DD-h*'jy>-N-t^^F-2- 
4 - ?uo- try y>-N-^-*2/ K- 2 ->T;US. 5-^a-t:'J 
i> >-N K- 2 - 6-^nn-h'iJ ^>-N-^"+'> F - 2 - 

-OU£, 3-7'Dt-b , 'jy>-N-t+^K-2— f;H, 4-:7*o^-b , 'J 
^>-N-**y F- 2 --f 5 -37*a^- b* 'J ^>-N-**-> F - 2 - 

2> > - N - * * *> K- 3 - -f 4-yf^-h*'J 

i?V-N-^-^-> F- 3 --OUg. 2 -ifA- b*U v?>-N-^- + -> F- 3 - 

-OUg> 4 - xf - f'J >-N-t^-> F - 3 5-xf;t,-b*y 

i?>-N-**:> F- 3 ->r;HI> 6 -xf;l/- b* 'J 'Jy-N-**^ F- 3 - 
-Ol^ 2 - T7*o b";l/- b* U yv-N-t+v'F- 3 — -f 4-7°nb°;U- 
fij .^ > _ N - pi -^.> k_ 3 5 -7°o b*;U- b* >J i?>-N-t^->F 

-3--r;l/g. 6 - y o b';U- b* U i?y — N — Jt^is K - 3 — -f 2- 7^ 

tn-b''J-7>-N-t+^F-3 ->f ;US, 4—7 o-f'J^V-N-t 
^^F-3-^^i, 5-7;l/tn-b*'J^>-N-t^->F-3-^;H, 6 
-7;l/*a- b*'J i?>-N-^^'> F- 3 ->T;U^. 2-?oD-fJ -y>-N 

F- 3 --out* 4-?oa-fij -yy-N-^+y F- 3 --oi/g, 
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- b* 'J 



- ^ a □ - t° 'J ^ > - N 



- 3 - >T 2 - 7* o h° U v> > - N - -> K - 3 - << )V 



4 -7'a^&- b°'J v ! >-N-^^f> F- 3 ->f 5 -7*n^- h° U -7>-N 

f- 3 ;ug. 6 -7*d^- tr u w-n-***/ F- 3 ->r 

2 - y b a U >?>-N-^^-> F- 4 3 - j^^^- h'U ^>-N 

F- 4 --f 2 -x^;u- tr»j ify-N-yt^'y F- 4 --f 

3 -xf;l.- h'U ^>-N-^+*> F- 4 ->f;l^ 2 -7*0 fcf;U- b°U 
N-* + '> F- 4 --f ;U£> 3 -T'akVU-t: U ^>-N-^-+'> F- 4 --C;U 
^ 2-7^^a-b°U ^>-N-^-+*>F-4--r^. 3 -7;U:fra-b'»J 
it>-N-**is F- 4 --T^S. 2 - ? n a - h 1 'J >-N - F - 4 - 
-f;l/g. 3 -?ao- hf U i?>-N-**is K- 4 Jim, 2-^o^-h''J 
^>-N-^ + "> F- 4 --C;l^> - tf U ^>-N-^ + -> F- 4 - 

-f;u^ 2, 3-^yfyi/fi-;H, 2, 2. 5- 

>;yf;l/fi-;H, 2, 3-i?7^nfxr.;H, 2, 4--^7;l/^-a^i 
=.JlM> 2, 5-^7;l/tafx-;H, 2, 3-^^DDfi-;H, 2, 4 



-i?? □ o^x— 2, 2. 3-^7'ntfix 



Jl 



2, 4 - ^7'o^ef-ji— 2, 5->*7*n 



2, 3-v?^f;b77x;i/i, 2. 4 Jl 
2, 5--^yf^77-^ 2, 3 - ; JZP Jl^uy^=.Jim, 2, A-'J^Jl 
tn77-^i, 2. 5 - zS7Jl*a 7 5 — 2, 3-i??oa77x;H, 

2, 4-^?nn77x;^ 2, 5-^^dd75x;H, 2. 3-'77*o^ 
7 7x;l.i, 2, 4 -^7 , a€7 7x;lS, 2, 5-i?7'n^7 7x;H N ^f- 
;UjLf ;HE&7 5-;t/g. 2, 3 - >J * f-;Ub°n \) Jim, 2. 4-^yf-;ut?o 
2, 5 b°a >J 2, 3-i?7;l/tDfoiJ;H, 2, 4 

-^7^tat'oiJ ;Ug|^ 2, 5 - ^7;l/^-a b°o U 2, 
a U Jim, 2 , 4-^^aDfoiJ 2 , 2 , 3 

->*7*n^b 0 u i);t,g. 2, 4-^yn^Eb , oU;^ 2. 5 - S?7*a ^ b°n ij 
;US> y f-^x^;Hi&b 4 n 2- (4. 5 - : J * f-Jl) 4 i 9 % J »J Jl 



l 6 



BNSDOCID: <WO_9S02S89A1_I_> 



WO 95/02589 



PCT/JP93/00992 



2 - ( 4. 5 - iS7JV3-n) 4 x y-/U Jl&, 2 - ( 4^5 - i? 2 an) ^ I ? 

'fVlVm, 2- (3, ^jy^/'J;^ / =f- )\< ^ )vm$kJ I 9 

*/y;u3fe. 1- (3, 4-i?yf^) tr^'/u^s. 1- (3. 4-^7;U:*-n) 

b'^'/U^USx 1- (3, 4--^?do) b^V'J;^ 1- (3, 4-^7* a 

yf-;i/xf-;HS1ftfcf"5*/>JyuS> 3- (4, 5--7y^;U) 

>f 7 f- T V* ij 3- (4, 5-i?7;btn) >f 7f77'J 3- (4. 

^vfT'/'j;i/i, 3- (4, ^fvfy/ij;^ 
y f-;uxf-/ujtft>f Vf-T'/U AS, 3- (4, 5-^y^;u) ^7+t7'J^ 

3- (4. 5 --7 7 A* a) ^V+t'/'J^I, 3 - (4, 5-^?od) 

>r v^if7'J ;us> 3- (4, >rv+t7'j;^ 



-7 y 7-/10 b 
>M7/U) £ 

b 

•;yf;b) b 



>J 7 A- 



2 
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3 



J 3 

! J 7 AS, 3 



(3, 4 -2>yf-xo e 

(3, 6 --7y^A) b 

(2, 5 -7y^A) b 

(4, 5 -7;<f-A) ti- 
CS, 6 -7^ 5^ A) b* 



>j 7 A 

J 7 A 

J 7 A 

'J 7 A 

'J 7 a 

'J 7 A 



2 
3 
3 
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4 



(3, 
(2, 
(2, 
(4. 
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4 - ( 2, 
2 - ( 3, 



5 
4 
6 
6 
3 
6 
4 



'J 7Ag. 4- (2, 5 -7*^ A) fcf 

7 ^ f- a) b 7 AS. 4 - ( 3 , 5 - 7^ ^ A) b »J 7 A; 

i?7Wo) b*U^;l/S> 2- (3. 5-77A*o) b'U7A<g. 2- (3, 
6-i?7;i/to) b''J-7^i, 3- (2. 4-77A*n) b'J7Ag. 3- ( 
2. 5-77A*n) b'J7A^ 3- (2, 6-^7Wn) b'J7A^ 3 
- (4, 5-77A:*n) b''J^;H, 3- (4, 6-i?7^to) b'J 7A 



'J 7 A 

<J 7 A 

•J 7 A 

»J 7 A 



2 - (3. 5 - 77 nn) b'J 7A 

3 - (2. 4--^on) b*U7A 
3 - (2, b'J 7 A 
3 - (4, 6-7?na) b'J -7 A 



3 - 


- 7 7 A* u) b 'J 7 A 


(2, 


6 - 


77 A* a) 


b'J 


2 - 


(3, 




) b 


2 - 


(3, 




) b° 


3 - 


(2, 


5 — 7 u n 


) b* 


3 - 


(4. 




) b 


3 - 


(5. 




) b° 
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4 - CZT 3-y?on 

4~ (2. 6-^?oo 

2- (3. 4-^7*n^ 

2 ~ ( 3, 6 --^Dt 



f J)^ 3 - (2. 
3 - (4, 

3- (5. B-'^d* 

4- (2. 
4- (3, 



b* 

b* 



b 



4 - 
4 - 

2 - 

3 - 



(2, 
(3, 
(3. 
(2, 



5 
4 



J ^;Ug> 3 - (2, 6-5?7o* 

J-:?;t/& 3- (4, 6-5>7*n* 

'J^;l/g, 4- (2, 3-S>7*o* 

J i?J\/m, 4 - (2. 6 -^7*n€- 

'J i?)im. 2 - (3, 5 -z?*f-fr 



b 



b 
b 



5>>~;Ug. 2- (3, B-SJyf-fl') b^-A^ 2- (5, 6-^^10 

2- (3, 5-i?yJltu) b°-7i^;U£. 2- (3. 6-2>7 
;I/^-n) fc'^-A'g, 2- (5, 6-^7;U*n) b*5^~;Ug> 2 - (3, 

h'^^-^x 2- (3, b5i?-;Ug. 2- ( 

5, 6-^?dd) h*5^-^S. 2- (3, 5->>7*n^) b*5^-^S. 2 
- (3, f5^-;US> 2- (5. 6-^7*0*) b5^;l^ 

2- (4, bfU izS-Jim^ 2- (4, 6 - ! J * fcf'J $ 

-Jim, 2- (5, fcfUSSJ-JUfc. 2- (4. 5->>7;U^n) 

b u ^ i^^jim, 2- (4. 6~^7;u^-d) fcf «J * -I*— It/** 2- (5, 6- 

>*7;U*n) e'J;^-^ 2 - (4, b'J $ 2- 

( 4 , h''J; 2>— 2 - ( 5 , h*'J; 

,2- (4, h*'J;^-;H, 2 - (4, 6 - 2>7"n*) b 'J 



i^~;US> 2- (5, 6-^7'n^E) tflU^rJl/fc. 3- (4. 

;i0 ey^-^lk 3- (4. 6-^f-;l/) f'J^^-;H, 3- (5, 6 

-i^^U) h''jy»t/i, 3- (4. 5-^7^^-a) bUy>^;U^ 3 
- (4. 6-i?7/U*o) bli^-;^ 3- (5, 6-^7;U^-n) b U ^ 
i?~;t/g> 3- (4, 5-^?no) b*'J^-;H> 3- (4, 
b 9 »jy^~;US> 3- (5, b°'jy^-;U». 3- (4, 5-^ 

7*a^) lfiJ^i?-;l/S> 3- (4. $-i?zru*) b'J^-Jl^ 3- (5, 
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2 - ( i . -< y k 'J v 



( 1 , 6 >f > K 



g i?- 2-(l. 7 -^y >r > KU 2-(l. 

-f^K'J^i, 2- (3, 5-^yf;b) ^>F'J^-/H, 2-( 
3, 6 > K'J 2- (3, 7 - S> * > K 'J 

2- (3, 8-^yf-;b) -f > K'J 2- (5, 6-^y^;u) 

-f > K 'J y-AS, 2- (5. >f>K»J*^— ;U2£, 2- (5, 8 

- >» y -T > K 'J i^-^S. 2 - ( 6 , 8 - V i * )V) 4 > K 'J ^~;Ug> 
2 - (7, 8-i^^;U) >T > K 'J S J~)\/M* 2 - (1, 3 - i>:7/b:*D) >f > 
K'J^-A^ 2 - (1. 5-^7;U^d) OF'j^H, 2 - (1. 6- 
2?7^to) -fvK'J^-^ 2- (1, 7 -^7;l/*u) y K'J 

2 - (1. 8-y7^tD) -T > K'J S>— 2- (3. 5-^7^ a) >r 

>K'J^— 2- (3, 6 -^7;u^-a) -r y KU 2- (3. 7 

- -yyjljra) >f > K 'J 2- (3, 8 - S^A^u) > K U :7— ^ 

2- (5. 6 -v^l^n) >f>K'J^-;US, 2- (5, 7-^7;U^a) 
> K»J ;U&> 2- (5, 8-S?7;l/*o) >f > K 'J S?— 2- (6. 
8 - 7 a ) >r > K 'J : J=-)V^ 2 - ( 7 , 8 - 'J 7 A* a ) >f > K 'J *J=- 

2 - ( 1 , 3-^?dd) ^>K'J i?~Jim, 2 - ( 1 . 5--^7nn) 
>f > K 'J 2> — 2 - ( 1 , 6 - :7 7 a a) >f > K 'J i?-;U& N 2 - ( 1 , 7 
-7?oa) ^VF'J^/H, 2-(l, 8 '-*J9 aa) >r > K'J i?=- Jl&, 
2 - (3. 5-^7nn) > K 'J 2 - (3. 6-y7nnW>K 

ij 2- (3, >f > K 'J -7-;t/S, 2- (3. 8-^7 

no) *f > K 'J i7-;US, 2 - (5, 6 - *J 7 a n) >f > K 'J 2 - ( 

5 p 7 - 7 a a) >f > K 'J ^ — 2 - (5, 8-^7ao)-r>K»J >J— 
Jim, 2 - (6, 8 -^7 a a) ^vK'J^S, 2 - (7, 
-< y F 'J 7^;H, 2 - ( 1 , 3 - ^7'a^e) >r > K 'J ^-^^ 2 - ( 1 , 5 

- 77ot) *f > K'J :7~;l/£. 2 - ( 1 , 6 - 77at) > K 'J 

2 - ( l , 7 - ^7*cnr) >T > K 'J 2 - ( 1 , 8 - :77'o^) -<> K 



1 9 



BNSDOCID: <WO 9502589A1 _l_> 



ij i?-;U^ N 2 -^3 , 5 - ^7"a=t) > F 'J S>— 2 - ( 3 . 6-^7* 
nt) -f > F D S?— ;t^> 2 - ( 3 , 7 - i?7*a ^e) -f > F 'J 2 - ( 

3, -f>F'J^-^x 2- (5, >f>K'J^ 

;l/g> 2- (5, 7 FU ^4^. 2- (5. 8-^7*a-e) 
^>F'J^-;US. 2- (6, ^>FU^-^X. 2- (7. 8 

-i^a^e) ^ y F'J l-(2, S-^^f^-OF'J^ 1- 

(2, 4 -^y^^) y F»J i-(2, 5 >r > FU;w 

l-(2, 6 > F'Jil/^> l-(2, 7-i?y^^) >f >KU^ 

l-(2, S-^^^l/^D) -f >F'J;U^ l-(2, 4 -^7;U^n) 
>.F'J;l/g. l-(2. 5-^7^^-o) ^>F'J;US. l-(2, 6-^7;U 
^-a) ^yF'J^S. l-(2, 7 -i>7Jl>*n) 4 y F'J l-(2, 3 

-y^na) >f>F'J^ l-(2, 4-^;an) ^f^F'J^ l-(2, 
5-S??do) -rvKU^S, l-(2, -f>K'J;l/$, l-( 

2 , 7-^?aa) >f>K'J 1 - ( 2 , 3 - -^^a ^e) -r > F U 1 

-(2. 4 -^^*n^e) -r > FU i-(2, >f >K'J;H> 



. 2 - (3, +y 
. 2- (3, 6-SMf-;l0 *J 
. 2 - (3. 8 -i^f-AO +y 
. 2- (4, 6-^*^10 +y 

8 -itJf-Jl) *J 



J;U 

'J;l>: 



> 2- 
. 2 - 

> 2- 
. 2- 



(4. 
(5, 
(6, 
(7, 



7 -sm +y 

8 -V/Th) *J 



J;u 



1 - 


(2, 7- 


^T/M) >( y F'J;U 


, 2 


- (3. 


5 




. 2 


- (3, 


7 




. 2 


- (4. 


5 




> 2 


- (4, 


7 




> 2 


- (5, 


6 




> 2 


- (5, 


8 




. 2 


- (6, 


8 




. 2 


- (3, 


4 






, 2- 


(3, 6 - VztJliru) * 



;t/g. 2- (3, 5 -^7;U^-a) «J ;!/ 
; ij 2- (3. +;'J;H, 2- (3, 8-^7;U^d) 

4^;iJ;H, 2- (4, 5-^7^tn) +;'J;H, 2- (4. 6-^7^^- 
n) +;>J;H, 2- (4. 7-i?7WD) ^yJ/H, 2- (4, 8-S?7 
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-7 7/t/^n) +y 'J ;i/26^ 2- (5. 8--;7;itn) 



2 - ( 5, 7 - 
2 - (6. 



7 - >>7;U*n) 'J 2 - ( 6, 8-^7^tn) ^V'J ;t/S. 2 - ( 



7 , 8 - iS7)\s1ru 

( 3 , 5 - -7 ? a a 

( 3 , 7 - 7 ? a a 
( 4 , 

(4, 7 -7?oa 

( 5 . 6 - 7 ? a a 

( 5 , 8--^no 

( 6 , 8 - 7 9 a n 

(3, 4 

(3, 6 

(3, 8 



- ^7D€ 

- 77'n^ 



(4, 6 - 

(4, 8 - 

(5, 7 - 

(6, 7 - 



77'n^E- 



7 7' a ; e 



^7 



) ;u 
J ;U 

J ;u 
J ;i> 



2 - (3, 4-'7?nn 
2-C3, 

2 - (3, 8 - 7 9 u □ 

2 - (4, 6 - 7? an 

2 - (4, 8-'^nn 

2 - (5. 7--7^dd 
2 - (6. 



2 - 



J 2 - 



2 - 
2 - 



(7. 
(3. 
(3, 
(4, 



8 - 7 9 D D 

5 
7 
5 



- 77*o^& 

- 77*o^ 



-■^7nt 



J 2 - (4. 7 -i?7*a^ 

'J ^U^> 2 - ( 5, 6 - 77'n^- 



2 - ( 5. 8 - ^7'a^ 



J 2 - ( 6. 8 -^7*nt 



3- (4, 



*y 

4V 



J ;l> 
) )V 
) Jl> 
) )i 

) )V 

)Jl 

'J ;u 
') ji 

) )V 



2 - 
2 - 
2 - 
2 - 
2 - 
2 - 
2 - 
2 - 



2 - 
2 - 
2 - 
2 - 
2 - 
2 - 



(7, 8 - 

3- (4, yvy'J-^ 3 - (4, 7-v?yf;b) ^>7'J 

3- (4, 8 - : J * Tfryyj »J 3- (5, 6 ;iO •> 

>yiJ^;U$, 3- (5, 7-7^;tO 7 77'J~;l/g. 3- (5, 8-7/ 
f-;U) i/>;'J-^i, 3- (6, ;17>; 'J-^ 3- (6, 8 

'J-^l, 3- (7, ;^>y u-^lf^f^ 

U $?^b<(i3-yf-^-2-b 0 'Ji?-;l/S. 4-yf'^-2-ey^-;P26 > 
5 - y 2 - h'U v^-^S. 6 - ^ 2 - tf 'J 7— 3-7;U*n 

- 2 - b* l) 7— 4 - Dliru - 2 - b* 'J iJ — Jim, 5 - 7 Jl^r a - 2 - b* 
■j 7— 6 -7;u^-a - 2 - b*U "7— 2-7^tD-3-b"'J-y-;b 
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: , 4-7 - b° 'J i^— ;U 



5 - 7 o - 3 - b° 'J -7— ;t/ 



6 - 



<4 77°a b°;l>g. o-b"7*-W->yf^ o-b^x-Wi/if^ 

;t/^-^fy7°o b 8 ;^ m- b"7 x^Jl/**W 7 7°n b°;U^ p-t"7x-;bt 
g N p-b"7xxm^^y/Dk';l/lft'feD> ^L(ti7x-m-> 



rr 'J -;ut = ygj tit I^i:^7x^;b7^;l, \ -i-y^-Jiri 



. 2 -i-y^-JlT l o-k*7x-Jl/7;;i, m-k"7x-;b7;y 

P - b"7i-;ur * ygtrr&frK b< ii7x^;i/7 i y^Tfe^o 
HS^T;u+;u^feb< li^Df>i^ti^$nT^i:i>7 u -jit t jm\ 

rr 'J il*> MfcMi-\ty x — ;u^^->^ 1 -:^7^;^;t-* 
->^ 2-^7^;U^^'>S> o-k'7x^l/t^i/S, m-b"7x^.m^ 
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3flH©a&£Ta&£m:t> J;^ rr y £i§:!*U a&T0-;u 
r- (CH 2 ), -0- (CHj). -0- (CH 2 ) n -Ti^nsij £14. a 

&lfttrt4-CH 2 -0-CH 2 -0-, -CH 2 -0-CH 2 -0-CH 2 
- (CH 2 ) 2 -0-CH 2 -0-CH 2 -CH 2 -0- (CH 2 ) 2 - 0 - 
CH 2 - CCH 2 ) 2 -0-CH 2 -0- (CH 2 ) 2 -> - (CH 2 ) 2 -0- 
(CH 2 ) 2 -0- (CH 2 ) 2 -mrfclQ, $?£L<I4-CH 2 -0-CH 2 -0 

~ C H2 — $) %>o 

3-;P»ttU ?L@E±£. U >^'S&t£. fi:£B& ?^>$. vu-rySStS. ^v- 

[3*] . [4' ] . [5*]. [8 1 ] Xli C9'] T^^n-SYfc'&eitllffl. i^l42 
i£i±©?Mf^f1-5Clt*^D, l fl©»£l4. Mft^M^S 

1®J£J±*§^tCI4. ^CM^i^TXrl/tv-, -e©5-t?5#\ £>£W4. 
*n&©IB/&i2\ Rtftt*#ffi*©fi£«a<flP&L-5<5o *fc£$J [I] (4 

IC. [I] 07; ^>gBCI4, *««tiS^#^t-5 5 0 *5S^14. 

t:^$ti5S^ m&ftL HtfR*U ***k 181, s^m. «af*i, m®M> 

*Lfc*L 355*1, *fe*k U-ifctt, «5**!k §JS?»»*!l, *©ftii©}3stD 
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WJ \J 7j/uW07 - «* ~ 

K y;Ufcfy K feft-b^ta-^ T^t'T^ h 'J V, 

9»j>&. /'j-t'j^ ^^t+^ifith'jOA, 

fr&L *£#k a*t#k j&HRftU 7^y-t;l/^ hn-fi, 

JiBAl B^fcDrt:-£$J CI] £0. 0 0 1 -1 0 0 0mg#i:0. 1 — 1 0 0m 



* 
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II 1 

2 - t Kn + i/Tt h7x;> (ffc^-tt [ 1 ] ) (R 1 lim&<Dmt)~C&&) 
t<t&<8l [2] (R 2 StfR 3 fiffiB©fi»)T&<S) £h°nyi?>, kf< >J > 

^f^-V-Xi'-? (Dean-stark) ©g{i£JfH\ **rr Lfc*< 
^jQ^jS^-r^C tfCct^T. 4-?07;> (ffc-£$) [3] ) (R 1 N R 2 a 

#r 3 i*iir&©a»3T&£) ^fijg-rsct^-c^So *sts»c*?^Tttfta. 

5fSli«^6i^^o ttzitit® [2] tz»7; 

^tit; >*W«U cntft^ft [1] ^SE&^-fr-SCirdctoTffc^ 

[3] ^it-rsc t fettSo ffl^sYk^fti en ti-e-nifrr^jEotjCD*^ 
< (*7 y - ^etticiottA ytiLZT^^frik-tzz t\z&ixmwk~fz>z. t 

112 

[3] x^y-;^ fh7b KD77>$fiL( li^ 

[4] ) (R 1 , R 2 &tfR 3 li|fj^Oii*9T*§) *j|5;tm5. 
II 3 

{k&Vo C4] £p - h;u>x;t/*>i, * >7 r -*)\/*yWi^(£>Wt'\£.t&i$ 

Dean-stark) ©&«£ffll,\ S8tT£7k£l&£L#^£jnfSfcg^ -5 C irfCt o 
T. t> b < li&7jcfifclfc, M7;u*ng^ y ^>^;to^n7^ h\ h y 
7;i^n ^ ^ >x;U*— /U7 D^-f K, p - h;t/x>x;u^x;u t? u =y >f 

ffl^TYb^ [4] ©7k®g£T-b^;Ug. h y 7;U*nT-tr^;l^ 

2 7 
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ft 




UfeSCfcCiOi'D^v (ik^tt [5] ) (R 3 . R 2 StfR 3 liffifioa*} 

114 

fb<£$l [2] t 'Jf!/A7tf'J Kt>U<t**M* 'J^ATtf'J K^©t;U* 

*r I X h »J - (J. Org. Chem) 33. 778 (1968) „ ? 3 $ a-*- 

->3> (Synth. Commun.) 18. 131 (1988) 3MCE|fc3nS#&) U"CH 
^^n^7°nyN';U^;UT;l/3-;U «k£$) C6] ) (R 2 &tfR 3 li BU^Oil *) 

-fe 1/ > SI #(* ak-&© C7] ) (R 1 „ R 2 &tfR 3 teltefcOil&T&S) £ 
KiS-rsct^-etSo £fc<t£® [6] ©TKaS^T-tf-^^-^ri/^ HJ7 

ixt><t£® [7] *«^nso 

115 
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fb^ [7] £^<THf>, h;l/i>. T-trh^h'J^N, N-^yfA7- 

^fg&'K #k£?£L<I2. ^/^;ut^«J>. + K^M 

TK, #£L<(il OOMl 8 orKMirSctKi^t^ [5] ££2i£ 
tSCt^T^^a <t&*to [5] C!M¥ 3 - 6 6 6 8 1 ^fgdfSifc 

116 

{fc£$J [5] £-?nn*;lA. ^<k^ f- U > t < tei-7^UCD r t 

<l£® [8] ) (R 1 , R 2 RUR 3 teM&VMt) T&Z) ZWOk-tZZ bfrX* 
££0 fb^-^I [5] frHt&® [8] ^©^gm^&cDXIitr^Tff ? 

CtfeT^^o HP^b-^ [5] ^DD^Jl/^ 

f h7tKD77>, -^^f;^;i/A7; H\ 

£>C. Tfe^fS^^b^ C8] ©SitKol^Tli^i'--^ 7yiJ*> 
^rltiJl yf>f7f>f- (J. Am. Chem. Soc. ) 1991. 113. 7063. icfei££ 
Wrt#Mn (IIO--9— U> (Salen)^^(Ci:oTfb^^ [5] 

IS7 

-7 ; 7 - 3 - ?077-A «fc£%l [9] ) (R 1 . R 2 > R 3 StfR 7 tiff 
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XH 8 - l 

3-D <9'<&m*1tt&n (EP0388528A) „ 7rV^aM V 

)]/—-? 7'1"<U — is 3 y (Organic Functional group preparations) 2nd. 
vol.3, chap.8. ACADEMIC PRESS. INC. ) mz%l®£tl Lxm^tl 
%J if-h Ut&® [10-1]) (R 6 ttWSa©t*>fJT?*?). X' (*N- 

^S^©^fiT;U^;Uf ^-S^-T) [9] fc^-te^X (Synthesis). 

1978, 673., 5/>-teS/X (Synthesis). 1980. 213.. + — J-^ 

-y? ^r;Xh'J- (J. Org. Chera.). 26. 412 (1961) . miZM&ZtiZ'fi 

&<fcyf-l/>. hiJif;l/7;>, jrnn*^A % x~r;K S?:*-* 

;i/t*»a, feKttcnfeoS^SK^ W^b(li^;-;k x*y- 

{CT£l££-tHfc£-$) [la] *H5:tmS. 
IS8 -ii 

[la] l±> T ^ K# Ufc-frtt [10-2]) (R 6 ttWEOfcfeDT 
II 8 — i i i 

<t£® [la] (±> ft'JL'Tlb^ [1 0-3] (RniiSST^^Ife 
b<«i^ny>K-?-T«»3FnTt>J:^TU-^$-e**) [9] 
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118 -iv 

fl:^ [la] li, ^y->T^-N «k£*& [1 0-4] ) (R 6 '&tfX" fi 
15IS©tfcf5T&5) £{k^$j [9] i^-;H07^3-A 

II 9 

[ I b] tifb-frtt [ I a] 7&*&y + --*-7b ^f^s^u * 

X h If - (J. Med. Chem. ). 1990. 33. 2667. lZ7F&tltzJjfe&!£M LT. & L < 

lip- h;Ui>x;i/*>a^otttt»jtoffftTic^>-tf>, h;ix> > 

III 0 

Yk£^ [I c] (R 8 liT;U*>/-r;U^+S/|6X(i*;U$ 7t,**:/£T'&S) 

teYk-£$j [I a] 07jcBel£«»ffl*ffl^5^j£(c < koTT7U*>'-i'7WkX{i*;u$ 

MtlTZZ tJCtoTl^it-rSC t3&<"C*S 0 BP*,> [I a] OT Jit; J 

mtit^m EI a] **»T^SMliTSl£$-&Sc:i:tcJ:l3a«-rsc4:36< 
T£5«, Yk-£$J [la] (DfcJli 7Kb(iJSfty f ?n D ^;^fo 

^ngft&i&^PflW una &^Tii^&&tf&§7jtst:®eT-4ra-r£c tic 

1 1 



R 7 J&<**Hl?T*3 4-7;;i?D7> (ffc^-ft [11]) (R 1 „ R 2 Jk 
tfR 3 ttSriB0iit)-Cfe*) (iYk^© [4] ^b#P3¥ 2 - 1 3 4 3 5 7 ^&fg 
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p- hJix.>xji*~)i>**.i/m. *> u < te^nn^ Usenet 

R 7 3&<(S&T;U+^*'r*S{fc^« [11] (R 1 „ R 2 &tfR 3 l«$©il 
STifc<5) liR 7 ^TKSl^TfeSYfc^te [11] b®fflLTJ\,*J\,mizMm-tZ 

TAfhK^ ^>-tf>, wt,i£cD* ft 

T*T?C t#T§£ 0 >T S >©«5cHyW K5-f K36»5c»U *?£L<I* 

7fc*fb* mi- h U £ a, i/?; 7jc^t {b* h U ^ a i^t y ^ y - ;k 

1 2 

fb£^ [I d] (R 1 „ R 2 „ R 3 „ R 6 StfR 7 l«j£©iI0T$>6) ti> 
it%® [11] fcfc£tt [1 0- i] 7bm<t<&® [1 0-iv] 

KckOSii^nSo *SfStiS*W(cttft;^«!i [9] frbik&ty [I a] 

IS t H LJT 0 II 8 L /c&£l££&l£-r 5 £ "*<T # § 0 
HJ&M 1 

i) #^¥3 - 6 6 6 8 1 -t^CEiScSfta 6-i/7;-3, 4-^tKo- 
3, 4 -J.sJ?^r*>- 2 - y h^i/^f^- 2->f^-2H- 1 -^>'/h°7 > 
©^T^tx*^--*!^ 3. 2 5 3 g^, i^;-;l/50ml CSf? UfcJfcT 
C2 8»7>t-T*S$5 0ml ^rlW^/Co MKT 4 
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^E^il t-4-7;;-6-^77-3, 4 -ft: Kn- r - 3 - t F'n 

Iris - 2 F^->yf^-2-yf;b-2H-l -^>'/tT5 >©^T^r"U 

ii) t-4-7;;-6-i/7;-3, 4 - i?h Ko-r- 3-h Kn*i/ - 2 

-y h + ->yfib-2-yf^-2H- i - O'/h*^ >©i?Tx^u^--e-rS 

£$12 g£^**-9-> 8ml -7jc6m 1 CML, flcSfTfcftf-J- h <J >)A 4 4 0 mg 
Sn^7fc^^T(C7j;U^K>'/+i/^n^-r K2. 2 m 1 &M?Lt~o W.UIZT 4 

«i7y'*->'7^Tfaii »fflE*s*LT» btizmm&z/v *^7a? 

D7h^77^ - (ft»Xf;b : 3:7) TUS^fctf £ C t iZ «fc o 

TfiS&Ot - 4 -O^Urf + ^ft/l/^ 7UT ^ J - 6 - i/T J - 3. 4 - 
t Ko-c-3-h Kn^i/-r-2-^ h^->y ^7U- 2 - /• 2 H - 1 

-<>-/h'7> (AITO 1. 0 7 g, & tfitSH&CD c - 4 -'OS^U;*-* 
i/ 77 ;l/ # ■.=. ;l/ T i y - 6 - ->7; - 3, 4--^tKo-t-3-t Ka + -/- r 

- 2 - f-Jl- 2 - /• ^7U- 2 H- 1 -^>'/h'5 > (BUtttt) 1. 13 

AUttf* 

J H NMRCCDCl 3 /ppm)5 1.55(s. 3H). 3.33(s. 3H). 3.5-3.7C4H). 4.9-5. 1(2H). 
5.2K2H). 6.87(d. 1H). 7.3-7.5C7H). 7.58(d, 1H). 

] H NMRCCDCU/ppm) 5 1.22(s. 3H). 3.4-3.8C3H). 3.42Cs, 3H), 
4. OlCd. J=9.0Hz. 1H). 4.86(t. J=9.0Hz. 1H). 5. 1-5.3C3H). 6.88Cd, 1H). 
7. 3-7. 6(7H). 

iii) t - 4 -OitJllr^isX )1#-JIT i J - 6 -i/TJ - 3, 

a - c - 3 - h Fo^->- r - 2 - /• m- 2 - / ^JV- 2 H- 1 

r/'/tT5> (AUteflO 1. 0 5g*^;-;H5mlCSSU 1 0^7 

•^^A^t i o 5mg^jux.. ss^i£07K^#fflMT{i4i^r B itt^t/co mm 

*»89Li&«E*«Eff*-r*c t-4-7;; - 6 ->7; - 3, 4 
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- 'J b Fo-c ^1 - hFnti/-r-2-n 2 - ^f 2H 

- 1 -^>*/t°5> (AHiSfeflO 6 7 OmgW:, 

'H NMRCCDCh/ppm) S 1.60(s, 3H). 3.34(s, 3H). 3.37(d. 1H). 
3.52(d. J=9.7Hz. 1H), 3. 63Cd. J=9.7Hz. 1H), 3.84(d. 1H). 6.85(d. 1H). 
7.430H), 7.86QH). 

b Ko- t - 3 - b Knt->- r - 2 - t h^y/^A- 2-Jf-Jl- 2H- 
l-'O'/t^V (BIM) 1. 13g^bc-4-7i;-6-i/7;-3, 

4->>bKn-t-3-bKn^-r-2-y h4-*>^f-;l/- 2 - y f-;U- 2 

H- 1 -^>Vb e 5> (BUttflO 6 9 Omg^fc, 

J H NMR(CDCl 3 /ppm)<5 1.22(s. 3H). 3.47(s, 3H). 3.6-3.8C4H). 6.87(d, 1H). 
7.43(dd. 1H). 7.84(d. 1H). 

1 - i) Ti# £tl/c t-4-T$7-6-->TV-3, 4 - V b Kn - r - 3 - 

b FD + «>-2-y 2-yf-;i/-2H- 1 -O 1 ;^ >©^t£ 

: ^^y-;U=9 9:1-9:1) "ZftmftHttZ Z t IZ£ -?Ti&&f£G>N' - 
*>Ty-N- (6-i/7;-3, 4-^kKD-c-3-hFD + ^- r -2- 
^ 2 -jt =f-)l- 2H- 1 >- t - 4 - 3 - 

'&GDN' -i/7J -N- ( 6 -i/TJ - 3, 4 - i> b Kn - t - 3 - b Ko + £/ 
- r - 2 - y h*>^?-;i,- 2-yf^-2H- 1 -'O'/hf? y- c - 4 --f 
40 -S-tfUSJ:/****-*'^ (BlUtt:) ^ * y -;WJn# 7 2 m g £ 

216. 1-217. 2 °C 
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wPd 1.40(s. 3H), 3. 16(d, J=5. 3^ 



'H NMRCDMSO-ds/ppnDd 1.40(s. 3H), 3. 16Cd. J=5. 3HT 3H W-A). 
3.21Cs. 3H). 3.48Cd. J=10.7Hz. 1H). 3. 68(d. J=10.7Hz. 1H). 
3.84(dd. J=5.7Hz. 1H). 4. 10(q. J=5. 3Hz, 1H 5.33(t, J=8. 3Hz. 1H). 

6.21(d. J=5.7Hz, 1H). 6. 97(d. 1H). 7.6-7.7C2H). 7.81(s. 1H). 
8.21(dd. 1H). 8.79(dd. 1H). 8.95(d, 1H). 9.55(d. J=8. 3Hz. 1H). 

St * 235. 3-236. 1 °C 

! H NMR(DMSO-d,/ppm)d 1. 17(s. 3H), 3. 16Cd. J=5. 3Hz. 3H 
3.34(s. 3H), 3.47(d. J=10.7Hz. 1H), 3. 63(d. J=10.7Hz. 1H), 
4.1-4.2CIH +1H W-l\>), 5.26(t. 1H), 6. 11 Cd, 1H), 6.98(d, 1H), 
7.6-7.7C2H), 7.83Cs. 1H). 8.25(d. 1H). 8.80(d. 1H), 9.00(s. 1H). 
9. 61 Cd. 1H). 

mmms 

mmm 1 -iii) xn^ntz t-4-ru-s - ->tj -3, 4 -yt kd 

-c-3-bKot->-r-2-^ h^->y^;L/-2 - * ?-Jl- 2H-l-^> 
•/hT5> (AUttft) 2 0 3mgM^f;P N — i/T J — A —~7 Jl~t da;>x 
^;f-M 5 Tmgi:^^;-;^. 5ml Ifii:t5 BlfflfKflsLrt: 

(?uu*7UA :^;-;t/=9 7 : 3) CftU $ & (C ^ ^ 7 - ;U£n £>jg B H a i± 
bfcN' -*>7y-N- (6 - - 3, 4-ytFn-c-3-tFot^ 

- r - 2- / h*ri/*?-Jl- 2 - y 2H-l-^> , /h , 7>-t-4--f 
;U) - 4 -7;U^o^>4f? ^ (AUttflO 1 8 9mgtj|fc, 
Bi£ : 1 4 0 - 1 6 9 °C 

'H NMRCDMSO-ds/ppra) d 1. 39(s, 3H), 3.20(s, 3H). 3.48(d. J=10.7Hz. 1H). 
3.66(d. J=10.7Hz, 1H). 3. 84(dd. 1H), 5.30(t. 1H). 6. 18(d. 1H). 
6.97(d. 1H). 7.45(t. 2H), 7. 63(d. 1H). 7. 72(s. 1H). 7. 85(dd. 2H). 
9.37(d, 1H). 

i:ltc-4-7;;-6-->7;-3, 4-^hKn-t-3-tKa^ 



3 5 



BNSDOCID: <WO 9502589A1 J_> 




>~ r - 2 -M T5r is * =t )l — 2 2H- 1 ~ > V fcT 5 > (BH1£#) 

2 0 6 mgS^yfA -7;U^-n^>X>T if - M 5 7m g 

fr£N' -i/?;-N- (6-^7;-3, 4 - S> t Kn- t - 3 - t Ko + -> 
- r - 2 h + 2-y^-2H-l-<> , /t , 7>-c-4->f 
;U) - 4-7;ltn^>f^ (BMW) 2 4 8 mg£?#7>c 0 
i.^: 2 5 0. 4 - 2 5 1. 0 °C 

'H NMR(DMS0-d«/ppra) 6 1. 16(s. 3H). 3.34(s. 3H). 3.47(d. J=10.7Hz. 1H). 
3.62(d. J=10.7Hz, 1H). 4.1-4.20H). 5.24(t. 1H). 6.07(d. 1H). 
6.98(d. 1H). 7.45Ct. 2H). 7. 64(dd. 1H). 7. 72Cs. 1H). 7. 90(dd. 2H). 
9.43(d. 1H). 

5- ->7;-2-t Ka^^Tt h7xy>l 3. 5 7g^h7bx>l 20 ml 
IzmmU t°nU^>6mK 1. 3 - it* h*->- 2 -zfw<J > 1 5 m 1 fin 

tX-oTS -zST J - 3, 4-i?kFD-2, (n + '>^f;l/) 

-2H-l-<>'/f7>-4-t>13. 0g£?#/c o 
'H NMR(CDCl 3 /ppm)d2.95(s. 2H). 3.35(s, 6H). 3. 55Cd. J=10.3Hz, 2H). 
3.60(d. J=10.3Hz. 2). 7.07(d. 1H). 7.680H). 8.140H). 

mmms 

6- S/7V-3, 4-J?hKD-2, 2 -s; h****-*) - 2H- 1 - 
^>-/t°5>-4-^->l 2. 1 g***y-;n 5 0ml it\ foftm 
*FFK**fc***-*-HJ*.M. 9 Bg*^troJD*fc. 1. 5*niK*L 

-3. 4-^bKo-2, h*z/*TJ\,) -2H- 1 -^>'/h°5> 

- 4 -*-;L/ 11.5 g£#fc e 
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'H NMRCCDCh/ppm) d 2. 12(dd. J-5. 3Hz. J=14. 5Hz. In). 2.33(d. J=5. 6Hz. 
14.5Hz. 1H). 3.36(s. 3H). 3.41(s. 3H), 3.4-3.7C4H). 4.77(m. 1H), 
6.92(d. 1H). 7. 44(dd. 1H). 7. 72(d. 1H). 

mmms 

G-i/TJ-S, 4-ytKa-2, 2-^ (> h + ->^f;0 - 2H-1 - 
> - 4 - 6 . 5 g£ h;Ux;/ 6 0ml i:g|?lp - hJlJLyx 

(H^x^ : ^+-9">= 15:85) KftL6 -->7; - 2, 2 -S* b* 
•>^f^) ~ 2H- 1 -Ky/t'y y 4. 9 1 g£ftfc e 

'H NMRCCDCU/ppm) 8 3.39Cs. 6H). 3.55(d. J=10.2Hz. 2). 3. 60Cd, J=10.2Hz. 

2H), 5.76GJ. J=10. 1Hz. 1H). 6.49(d. J=10. 1Hz. 1H). 6. 87(d. 1H). 

7.25(d. 1H). 7.39(dd. 1H). 
H»J7 

g Z&it * =t b > 5 0ml (C»I?U *^Ti:m-?nnS$IfK4. 75g 
JD^.SSlwT«#L/io m- ?nnS3cJ&§S&£ 1 BffBtffcr: 2. 2g, 1 8 B£fBJ 
Ifttwl. 5giI;bDU 2 1 ^^^{C^an^^A^JjQ^., 1 NflrtiV-^TK. S 

t/?J\sijy A? nv h^77-f - (ffi?Hxf-;U : ^^+j-> = 2:8) "Cftl^-rs 
:tCJ:^T6-->7;-3, 4 -jl*'*:/- 3 , 4-ytFo-2, 2-^( 
y h + - 2 H- 1 -^> , /h , 7>4. 0 5 g£f#/.r 0 

'H NMRCCDCls/ppm) d 3.27(s. 3H). 3.48(s. 3H). 3. 57(d. J=10.3Hz. 1H). 

3.70(d. J=10.3Hz. 1H). 3.71(s. 1H). 3. 82(d, J=4. 4Hz. 1H). 3.94(d. 

J=4.4Hz. 1H). 6. 91 Cd. 1H). 7.53(dd. 1H). 7. 65(d. 1H). 

6~->7;-3, 4-x*'**>-3, 4-i?hKo-2, (yh + i/^ 
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f-;t/) — 2 H - l^>'/f7 > 3. 0 4 g£^y -Jl>2 5 m 1 (C&PU tR 
^TC2 8 %T>^T7k*§j?£2 5 m 1 ^tin^M^{rT!t^Uyio 2 4B#PBm{C 
T>^r.T7jc^l Oml£iJ[]/U 5 B#f£«£b*:&t::^U £§^£ 

^U^^crv h?*?7^ - (?DDt>U : ^ $ J -;U= 9 5 : 5) X^U 

ilCioT 4 -7; J- 6 -">77 - 3. 4 - 2>b Kn - 2, 

2-i? h + i/yf"^) - 3 - b K a 4- - 2H - 1 - V* b° 5 > 2 . 8 7 

! H NMRCCDCh/ppnOS 3.33(s. 3H). 3.48(s, 3H), 3.6-3.9C6H). 6.91(d, 1H), 
7.43(dd. 1H). 7.92(d. 1H). 

S/^f-yU) - 3 - b Ko + i/- 2H- 1 -O'/t'yy 5 5 5 mgMif^ 
N-i/77- 3 - try S?>:fr;l/^*~>$"r- h 5 2 4mg^e>HSH<5!l2 tl^li® 

o- 2, - 3 - b Kn^->- 2H-l-0 , /h , 7> 

- 4 - 3 - b 4 'J i?>:frA<*K*1f-$ 5 7 7mg£#fc 0 

1H& : 2 3 2V<frffi 

! H NMRCDMSO-ds/ppm) 5 3.20(s. 3H). 3.32(s. 3H). 3.5-3.8C4H). 4. 19(d, 1H). 
5.36(t. 1H), 6.3C1H), 6.98(d. 1H). 7.6-7.7C2H). 7.78Cs. 1H). 8.25C1H), 
8.79(dd. 1H). 8.99(d. 1H). 8.54(d.lH). 

mmm 1 o 

- 2 H- l y- 4 l . 7 g&igffcy f-u > 5 Oml 

fc^b^^WTfw h 'J xf-;ur > > l . 7ml RC^tSfb^ * 1 

?#£ftfc&tfc$& 1 . 8 g£^^;i/*;UAT $ K2 0m 1 CgPU 
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m i Rvwmwzii g&i)uz.m&izT 2mmmwLtco a^aaiu awetT 



: 3) C#l4-7;;-6-v'7y-3, 4-^hKn-2, 2-^(^h^ 
•> ^ f^U) - 2 H - 1 - O V b'5 > 8 5 3 m g £f# fc 0 
J H NMR(CDCl 3 /ppm)(5 1.73(dd. J=ll.lHz. 13.6Hz. 1H). 2.31(dd. J=5.8Hz. 

13.6Hz, 1H). 3.35(s, 3H). 3. 40(d. J=9.8Hz. 1H). 3.43(s. 3H). 

3.49(d. J=9.8Hz. 1H). 3.56(s. 2H), 4. 03(dd. J=5. 8Hz. 11. 1Hz. 1H), 

6.90(d. 1H). 7. 41 Cdd. 1H). 7.87(d. 1H). 

f&m\ 1 

4-7U-6-i/7;-3, 4-^hKa-2. (>h + ->yf^) 

- 2H- 1 -^>'/tT5 y 2 4 6 mg£.LM^;U N-^7y - 3 - h* 'J 
;l/^>->$7=- h 2 5 3mg^b^J3 fcffiHOStSifcfEl;: «k o IN' -i/T 
;-N- [6-->7;-3, 4-ytKn-2. 2 -i? U h*r-y /f-Jl) - 2 
H- 1 ~^>l/f^>- 4 --Ot>] - 3 - f»J 2 5 9 m g 

J H NMR(CDCl 3 /ppm)5 2.29(dd. J=4.4Hz. 14.8Hz. 1H). 2. 43(dd. J=6.0Hz. 
14.8Hz. 1H). 3.32(s. 8H). 3.40(s, 3H). 3.4-3.5C2H). 3.67(s, 2H), 
5.48(dd. 1H). 6.98(d. J=8.5Hz. 1H), 7.4-7.5C2H). 7.80(d. 1H), 
8. 1-8.2C2H). 8.7-8.8C2H). 

nmm 1 2 

#IB¥3-6 6 6 8 1 J %&mztzm$tlZ>?j&lzi£-?TmmLtz 6 — isT J — 
3, 4-^hKo-2-y b^y/^Jl- 2 - * 2 H - 1 -O •/ h*5 > 

- 4 -*-;U©H14{*:g-&&4. 3 gfrbUlifeffl 1 0 tH1§(CbT4 -T 



3 9 



BNSDOCID: <WO 9502589A1_L> 



so'/h°5><Dm&fcm£®)2. 7 g zmtzo z on^ft^fb 2 . 4g^^t 

2 Om 1 -7jci m 1 U *?^#T(:*Ki^- t 

»>»J m*7A^D7 h^7^-f - (ftllf* : ^Mt-> = 1 5 : 8 5 -20 

: 8 0) izTfrMmULT 4 - tert -^^^^^i/*;!/^— ;ur $ y - 6 - 

•>7;-3, 4-^hKn-2-^ h + i/^f^- 2 2H - 1 

0 . 6 6 g £t# tz 0 

5m 1 ^JDiMCTl 5BfFam#b/c 0 *»***LT»6n 

^fi&LT. 4-7;;-6-->7;-3, 4-i?hKD-2-y h + i/^f;!/ 
-2-yf^-2H- 1 -^>'/h 8 5> (AUttflO 4 2 Omg^ati 

/Co 

'H NMR(CDCl 3 /ppm) 5" 1.44(s. 3H). 1.56(br. 2H). 1.58(dd. J=11.2Hz, 
13.5Hz. 1H). 2.39(dd. J=5.9Hz. 13.5Hz. 1H). 3.31(d. J=9.5Hz. 1H). 
3.34(s. 3H), 3.39(d. J=9.5Hz. 1H). 4. 00(dd, J=5.9Hz. 11.2Hz, 1H). 
6.84(d. 1H), 7.41(dd. 1H). 7.860H). 

I^*§CLT4 -tert -^^*4 t ^*^sK— JlT i J - 6 - i/T 7-3. 
4-^hKo-2-> h + ^yf^-2-yf;l'-2H- 1 -^V'/h^VOil 
ittUtt* (BUttft) 6 2 0mg*>&M©4-7$;-6-i/7;-8, 4 
-i?tKo-2-^ f-;t/- 2 -j* 2 H - 1 -^>*/h°5 > (B#* 

ttflO 3 7 4 m g £f#/w 0 

'H NMRCCDCU/ppnOff 1.30(s. 3H). 1. 64(br. 2H). 1.84(dd. J=11.4Hz. 
13.3Hz, 1H). 2.07Cdd. J=5.9Hz. 13. 3Hz. 1H). 3.44(s. 3H). 3.43(d. 
J=10.0Hz. 1H). 3.50(d. J=10.0Hz. 1H). 4. 05(dd. J=5. 9Hz. 11.4Hz. 1H). 

4 0 
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1^ 



6.86(d. 1H). 7.41(Id. 1H), 7.870H). 

mm i 3 

4-7;;-6-^7;-3, 4-^kKn-2-y h ^ -> y - 2 - ^ ^ 
;t.-2H-l- / <>7f7> (A^ttttO 3 2 0 rngS^if^ 
3 - b° U ^>*;^>->;f - h 3 2 0 mg^i^7-^0. 5 m 1 CiQ*.£?S 

;u^^^ B H H<t:-frLa6N' -->7;-N- (6-->t;-3, 4-^tKo-2- 
y h 4- •> y ?- ;u - 2-yf-;u- 2H- l -ov"f5>-4 --r-no - 3 -try 

y>*;U#*U-£ (A^feft) 1 5 4mg^l/: 0 
i.^: 2 0 5. 3 - 2 0 6. 7 'C 

'H NMRCCDCla/ppm) 6 1.48(s. 3H). 1.89(dd. 1H). 2.66(dd, 1H). 

3.39(s. 3H). 3.44(d. J=9.9Hz. 1H). 3.49(d, J=9. 9Hz. 1H). 5.55(dd. 1H). 

6.74(d, 1H). 6.93(d, 1H). 7.4-7.6C3H). 8.1K1H). 8.7-8.8C2H). 
mWkl- LX 4-7;7-6-->77-3, 4 Ko - 2 - J* h + ->^f^- 

2-yf^-2H-l-^>'/f7> (BIttft) 2 9 5 mg&tfif;l' N- 
i/7y-3-b*'jy>*;^'+->;f-f3 0 Omg^bN' — i/~7 J — N — ( 
6-->7;-3, 4-S?t Kd- 2-^ h + *>yf-;U- 2-*f-;l/- 2H-1- 

>- 4 --r;u) -3-b'ij^y*;vm;^> (B#l14fl0 24 6 

m g 

J H NMRCCDC1 3/ppm) 5 L40(s, 3H). 2. 31 On. 2H). 3.32(s. 3H). 3.52(d. 
J=10.5Hz, 1H), 3.58(d. J=10.5Hz. 1H). 5.50(dd. 1H), 6. 94(d. 1H). 
7.4-7.5C2H). 7.74(d. 1H). 7.95(d, 1H). 8. 12(1H). 8.7-8.8C2H). 

mmm 1 4 

H»J 6 Ti# t>ti6 6-->7;-2, 2-^(yh + ->y^;u)-2H-i- 

K>-/h*-7 > 4 6 8 mg£0. 0 5M©<! J: CM MCD=^r14y-^7jc 

»j;otpH= 1 1 . 5!:iIU:0. 5 M©MMit h 'J 
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8 m 1 IcSo*.^ ^K.^fctftTlzitir-i-Jl iff T * V ij > ^rltul W 
^7f>f - (J. Am. Chem. Soc.) 1991, 113, 7063. \<Z{t%fy 5 t L 
TfBifc£ft<5Mn (III) -if- b> (s a 1 e n) (R, R) 2 5. 5mg 

>T$fflL (30) . ^Il^ti/ ij *^f;^ 7 A ^ d-7 h ^7 7 >f - 

(3R, 4 R) - 6 -i/TJ - 3, 4-x***^-3, 4 - k K n - 2 , 2- 

S> {/ h*-i/jtf-Jl) -2H - 1 -^>'/h e 7> (8 9%e e) 3 9 8 mg^ 
/wo mW^LX 4 5 1 mg£> 6 - i/T J - 2, 2 - (^ h + / f-Jl) - 2 
H-l-OV'h^y^Mn (IID-t-l/V (sal en) (S, S) 
M^fCffl^T^-r^Cirtri:^, 3 7 0mg© (3S, 4S) - 6->7;- 

3, 4 3, 4-^hKo-2, 2 - V U - 2 H- 

1 -^>'/k e 5 y ( 9 4 96 e e) £#fc e 
HSfctfJ 1 5 

HifiM 1 4Ti#£ft§ 6 - 3, 4-x#^>-3. 4-'^tKo-2, 

Z-V> (^ h*y/?-M - 2H-l-^> > /h7>0 (3R, 4R) -ft 3 6 
6mgfcJ:^ (3 S, AS) -# 3 5 5mg£*SfiH$|8 t^fil©Sj£J»f^tciD.-r 

-3, 4-i?tFD-2, 2 — (y h + i/^f - 3- t Ku + J/-2H- 
l-^>7h*7V0 (3R, 4S) -#3 4 6mgfej:tf (3S, 4 R) -#2 
7 8 m g %'&tz 0 

mmm 1 6 

(3R, 4S) - 4-7;;-6-^7;-3, 4-2>kKn-2. 2 - S> ( 
^ h 4- - 3 - k Kn+->- 2H-l-^>'/t:7> 3 2 0mgfcJ;^ 
^t^U N-->7;-3 - try ^>^;U^>->$ t=- h281mgC^;-;b 
0. 3ml£JH*, ifiCT 1 HH^Uo &&£®EEg£b"a# btl^M 
U =7 A ? h ^ ^ — (^notWl/A : / $ J — ;b= 9 7:3) 

CftLN' ->7;-N- [ (3R, 4S)-6— >7V-3, 4-^kKn- 
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2 , 2 - V ( y h * iTy f-;!/) - 3 - t K n * > - 2 H^l -^>'/f5>-4 
- >f ;H - 3- h''J^>*;^>t;^> 3 8 4 mg £#fc 0 
[a]S 5 =+131. 7° (c=l. 01;^^y-;l/) 
^fClt (3S, 4R) - 4-7;;-6-^7y-3, 4-^tKa-2, 

2 - h + ^y - 3 - t Fo^-> - 2 H - 1 -^>*/h*7 > 2 7 8 mg 
fc^C/y N- ->7 7 - 3 - f'J y>*m^;f- h 2 4 6mgA^N' 
-i/T;-N- [ (3S, 4 R) - 6 — ~J~T J — 3 , 4-^hFo-2, 2 - 

- 3- t Kn + ->- 2H- 1 - ^ > */ 1" 5 > - 4 — ;U] - 

3 - tf 'J 2> > * ^ > 3 4 8mg *%tz 0 
[a]g s = -139. 6° (c=l. *\\*9J-)V) 

nmm 1 7 

5- 7'n*-2-tFo + i/7th7x;>7. Og^itfl, 3 - h 4- 

->y-t?h>5. 0g^7 Oml of;l/x>i:giU ::^2, 7ml©faU 

n*7A^D7hr77-( - (a^ffii^;U : 1 : 9) CTHSlT 

6-7'aqEr-3, 4-^bFo-2, 2-i? (>f + ^^^) - 2H-1-^ 
V7h'7>-4-t>4. 8 g ^tf/co 

'H NMR(CDCls/ppra) 5 2.89(s. 2H), 3.36(s. 6H). 3.56(s. 4H). 6. 89(d. 
J=8.8Hz, 1H). 7.53(dd. J=2. 6Hz. 8. 8Hz. 1H). 7. 94(d. J=2. 6Hz. 1H). 

mmm 1 8 

6- 7*n^-3, 4-i?tKo-2, 2-^ -2H-1- 
'O'/tf^ >- 4 5. 05g^50ral 0^;-Ai:»8U 

2--^ (y h + i/yf^) - 2H-l-^<>'/h , 7>-4-t-;l/5. 35g^ 
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'fibs 2.07(dd. J=5.4Hz. 14.4Hz. TO 



H NMRCCDCls/JPra 2.07(dd. J=5.4Hz. 14.4Hz. TH). 2.28(dd. J=5.4Hz. 
14.4Hz. 1H), 3.30Cd. 1H). 3. 36(s. 3H). 3.39(s. 3H). 3. 42(d. J=10. OHz. 
1H). 3.48(d. J=10.0Hz. 1H). 3.58(d. J=10.4Hz, 1H). 3. 62(d. J=10.4Hz. 
1H). 4.74(t. J=5.4Hz. 1H). 6.76(d. 1H). 7.25(dd, 1H). 7.51(d. 1H). 

mm 1 9 

4-^hFo-2, 2-^(yh + ^^f;i/) -2H-1- 
<>7h'7>-4-t-;b5. 0 5 g&cktfp - h;i/jn.>x;u*>i?o. 55g 

U &&£MEg£biftt£© 6 -7*n^&- 2, 2-^ (^h*->y^;lO 

-2H-l-^>'/t'7>4. 4g&mzo 

J H NMR(CDCl 3 /ppm)5 3.39(s. 6H). 3.53(d, J=10.2Hz, 1H), 3. 60(d. 
J=10.2Hz. 1H). 5.70(d. J=10.0Hz, 1H). 6.44(d. J=10. OHz. 1H). 
6.72(d. 1H). 7.09(d. 1H). 7. 19(dd. 1H). 7.27(d. 1H). 

mmm 2 0 

6 -7'o^-2, 2-P 2/ - 2H - 1 -0'/£^>3.45g 

£i^^;ux;l,**i/Kl 0ml-7R0. 6 m 1 ©iS<£$&S&zigHb*j | frTt;:N 
-7D^^i/W;K4. 4 3g*Mfc.IITl. 5 B$IHiI#bfc&C£ 

C©tttt«H*2 5m 1 ©^^-+1f>C»l?b2a^ttV-y7k»ffi2m 1 £5(1 

*JMKT«#bfco i 9 iM**tt y - y*** 2 m i ^itinu ^ ^tc 8 ^ 

-3, 4-^hFn-2, (y -2H - 1 -^>'/h°7> 

3. 4g*»fc„ 

! H NMR(CDCl 3 /ppm)<J 3.29(s. 3H). 3.48(s. 3H). 3.5-3.9C6H). 6.74(d. 1H). 
7.33(dd. 1H). 7.46(d. 1H). 

mm 2 1 
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5^;U) - 2 H - 1 Vh*5 > 2. 4 g£^y - ;!/ 2 5ml Cgfit, 



A. 



TC 2 8 %T >^e-T?X^^2 5 m 1 Zmz.m.&izxmft Ltz a 3 BFBim^t/c 

felzmtfeL, giat£*> U 0-7 F?'77^- ( ?nnt>;lA : y ^ y - ;b 

= 98 : 2) -Cit!£-f t II <fc -o T^ h b b t bT h5>X- 4 - T ^ J - 6 - 7' 
d?-3, 4-i?hFn-2, 2 - (y h + ->y - 3 - b Fd + is- 2 

H- 1 -^y/M^y 2. 2 3 g $i/: 0 

J H NMRCCDCb/ppnOtf 3.34(s. 3H), 3. 49(s. 3H). 3.6-3. 9(6H). 6.74(d. 1H). 
7.24(ddd. 1H). 7. 68(dd. 1H). 

mmm 2 2 

h7>X-4-7;;-6-7'o^-3, 4-^tKn-2, 2 - i? ( * h *r 
y/'f-Jl) - 3 - t Kd + ->- 2 H- 1 -^>7e7 > 3 0 4 mgS^yf^ 
N-->T; - 3 - f'J ;f-F 2 3 0 mgHM 3 tl^^OS 

E&tfcflMC&LN- [ h v 6 -7*at- 3. 4-S>fcKn-2. 2 - ( y 

h*->y^;lO -3-hKo + ->-2H-l-^>'/h'7>-4-^;H — N' 
- >T 7 - 3 - h° U 2> yti ;U^>-9" ^ > 2 7 Omg &ntz 0 
MS : 1 6 8 . 4-169. 2 'C 

'H NMRCCDCh/ppm) 6 3.36(s. 3H). 3.39(s. 3H). 3.6-3.8C3H). 3.85Cd. 1H). 
4. OlCd. 1H). 4.22(t. 1H). 5.53(t. 1H). 6.78(d. 1H), 7.3-7.5C4H). 
8.140H). 8.70(dd. 1H). 8.80(d. 1H). 

mmm 2 3 

2-hKo + -/-5--hn7tF7x;>5. 5g*>J:tM, 3-^^ + 
^7th>6. 0g^6 3mlO^>f>i:i«IU ::^2. 8mlOb'niJ 

1 : 2) fCTffSlLT3. 4-i?hKo-2, 2-^ (Xh + i/y^) -6- 
-hn-2H-l-^>7h*7>-4-t>4. 4 g£#fc 0 
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*H NMRCCDCl./pPTS 2.97(s. 2H). 3.35(s. 6H), 3. 56(d. J=10.3Hz. 2H). 
3.62(d. J=10.3Hz. 2H). 7.09(d. J=9.0Hz. 1H). 8. 03(dd. J=2.8Hz, 9.0Hz. 
1H). 8.72(d. J=2.8Hz. 1H). 
H$S#J 2 4 

3. 4-ytKn-2, 2 -V h*->^;tO - 6 ha- 2 H- 1 - 
'OV p t e 5>-4-*>5. 0 g£5 0m 1 * y -;H::jgf¥U *#«#T 

W7A^o7 h^77/f - (^oo^;|/A : y^y -;t/ = 9 8:2) CTff 

H- 1 >- 4 -^--;U5. 0g£#fc o 

J H NMR(CDCl 3 /pptn)(5 2. 15(dd. J=5.5Hz. 14. 5Hz. 1H). 2.37Cdd. J=5.5Hz. 

14.5Hz, 1H). 3.36Cs. 3H). 3.40(s. 3H). 3.45-3.7(m. 4H), 4.83(m. 1H). 

6.94(d. J=9.0Hz, 1H). 8. 06(dd. J=2. 9Hz. 9.0Hz. 1H). 8.35(d. J=2. 9Hz. 1H). 

%mm 2 5 

3, 4-i?hKn-2, 2 - ! J (/ b + v'y- - 6 h n - 2 H- 1 - 
"O'/fc 0 -? y- 4 5 . 0 gfcitfp - h;U^>X7U^>iS2 6 0mg£ 

7 om i ©^>-b*>^jD^ m&%7k*m&Ltzft*%mmwkm.mLK 0 n 

A) CTtf^LT^fe^B^O 2, 2 -i? h + - 6--ho-2 

H - 1 y 4 . 4 g 

'H NMR(CDCl 3 /ppm) 6 3.39(s. 6H). 3.56dd, J=10.2Hz. 2H). 3.61(d. 
J=10.2Hz. 2H). 5.81(d. J=10. 1Hz, 1H). 6.55(d. J=10. 1Hz. 1H). 6. 88(d. 
J=8.9Hz. 1H). 7.88(d. J=2.7Hz. 1H). 8.02(dd. J=2.7Hz. 8. 9Hz. 1H). 

mmm 2 6 

2. 2- : J (y. h + i/yf-^) - 6--hD- 2H- 1 -^>'/bT5>4. 1 
g^Jfe^Jl 4(Ciaab/cMn (s a 1 en) (S, S) itf* 
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© ( 3 S . 4 S) - 3, 

-2H-l-^>7b*7> ( 9 6 % e e ) ^?#/z 0 

! H NMR(CDCl 3 /ppm)<5 3.26(s, 3H). 3. 48(s. 3H). 3.58(d, J=10. 3Hz. 1H). 
3.71(s, 2H). 3.74(d. J=10.3Hz. 1H). 3. 84(d. J=4. 4Hz. 1H). 4.01(d. 
J=4. 4 Hz. 1H), 6.92Cd. J=9.0Hz. 1H), 8. 13(dd. J=2. 7Hz. 9.0Hz. 1H). 
8.29(d. J=2.7Hz. 1H). 

mmm 2 7 

(3S. 4S)-3. 4-Ji***->-3. 4-^hKn-2, 2-iS(/h* 
- 6 --bv- 2H- 1 -^>7t*7>3. lg£x^y-;U6 0m 

;UA : / 9 J -)l= 9 7 : 3 ) tWSCtCi^T (3S. 4 R ) — 4 — T 
^y-3, 4-ytFo-2, 2-^ + -3-hFo + ->-6 

--ho-2H- l-^>7k # 7>2. 5 g ^#/: 0 
'H NMRCCDCh/ppm) S 3.33(s. 3H). 3.49(s. 3H). 3. 65-4. 00(6H). 6. 92(d. 
J=9.0Hz, 1H), 8.04(dd. J=2.8Hz. 9.0Hz. 1H). 8.49(d. J=2.8Hz. 1H). 
H»J 2 8 

(3S, 4R) - 4-7;7-3, 4-^hKo-2, 2 - i? ( * t * / 3" 
;U) -3-tFa^^-6--Fo-2H-l-^> > /h , 7> 3 7 0 mgfciCf 

N-->7; - 3 - tTU > # ;u tf> ;f-F 3 0 2mgi:^;-/b 
0. 4ml^S0^> tSCT 1 BIBHt^L^o *«*8ES*l/r»5tt*ME 
£i/ 'J jjfJlij 7i*?07 - (?DD^;bA : * $ J -;!✓= 9 8:2) 

f^LN* -•>?>/ - N- [ (3 S, 4R) -3, 4-i?tKn-2, 2 - S> ( 
^ h^->y - 3 - t F'o + i/-6--Fn-2H- 1 -'<>'/ fc?5>-4 

- 3-£»J i^> 3 9 9 mg^#fc 0 

[a] g 5 =- 1 4 5 . 0° (c=0. 99;^^7-;U) 
'H NMR(CDCl 3 /ppm) 8 3. 37(s. 3H), 3.38(s. 3H). 3.7-3.9C4H). 4. 32(d. 
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J=8.5Hz, lH),^to(t. J=8.5Hz. 1H), 6.99(d. J^TOHz. 1H). 7. 45 Cm. 1H) 
7. 95-8. 15 Cm. 4H). 8. 62(d. J=4. 5Hz. 1H), 8.76(s. 1H). 

mmm 2 9 

mum 2 8 fcf^JtiCUT (3 S, 4R) - 4-T;;-3, 4-5>bKn-2, 
2 - ^ h^v^f-^) - 3 - b Fo + >/- 6-— hn-2H-l -OV'b 0 
7>30 SmgfcJ:^^^ N-i/T>'-2-tf , J^>*;l'5i-*^->$f r - h 
2 0 7mg^bN' -->7;-N- [ (3S, 4R)-3, 4-5>bKo-2. 
2 -V h^i/tm) - 3 - b Ko + i/- 6 h a - 2 H- 1 -^> % /b' 
5>-4->T;I/] - 2-b'U ^>#;i/tf>1f-i^>3 5 Zmg&mzo 

[a]§ 5 =-148. 7° (c=l. 00;^;-/b) 
! H NMR(CDCla/ppm)5 3.42(s. 3H), 3.45(s, 3H). 3.7-3.9C5H), 4.31(dd, 1H). 

6.0(br. 1H). 7.02(d. 1H). 7. 55 Cm. 1H), 7.98(dt, 1H). 8.1-8.2C2H). 

8.6(d. 1H). 8.7-8.9C2H). 

mmm 3 0 

IISSM2 8 b&ISUZLX (3 S, 4R) - 4-7;y-3, 4-5>kKo-2. 
2 -S* h + ^f-AO - 3 - b Fa + i/- 6 - — ha- 2H- 1 -^V/h* 
7>3 0 lmgiJi:^^ N-'>7;7-b h S. f- h 1 5 2mg^bN* 
-i/7;-N- [ (3S, 4R)-3. 4-i?bFo-2, 2-^(^h^'>^ 
- 3 - b Kn + ->- 6 -~ ho- 2H- 1 -^>'/b*5>- 4 --f;t/] - 
7t^;i?> 2 3 3mg £#/c 0 
[a] § 5 =- 2 1 9. 2° (c=l. 0 1 

»H NMR(CDCl 3 /ppm)(5 2.47(s, 3H). 3.35(s, 3H). 3.44(s. 3H), 3.6-3.9C4H). 
3.94(d. J=6.4Hz. 1H), 4. 18(dd, 1H), 5.45(t. 1H). 6. 96(d. 1H). 
7.16(d. 1H), 8.0-8. K2H). 

nmm 3 1 

mmm2 8 tm&izLx (3 s. 4R) - 4-7^-3, 4-^tKn-2. 

2 - S J b^i/***) - 3 - b Kd + >> - 6 -~ f d - 2H - 1 -O'/t: 
5 > 3 1 Omgfcckt/if^ N->7;- 3-7;l/tDA;>x>f * x- h255 
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mg^bN' -->TT-N- [ (3S, 4R)-3, 2 - V> 

( / h * y / *)V) -3-hKn + ->-6--hD-2H-l-^>'/f5>- 

4 ->T;H - 3 -7 Jl*as<>-*? ;^> 2 8 4 mgW: 0 
[a] 5 S =-1 4 9. 0° (c=l. 00 ;^;-^) 

'H NMRCCDCls/ppm) 5 3.33(s. 3H). 3.39(s. 3H). 3. 6-3.9C4H). 4. 12(d, 
J=6. 6Hz. 1H). 4.26(dd, J=6. 6Hz, 8. 3Hz. 1H) ,5.59(t. J=8.3Hz. 1H). 
6.96(d. 1H). 7. 17(d. 1H). 7.29(m. 1H). 7.38(dt. 1H). 7.5-7. 6C2H). 
8.07(dd, 1H), 8. 15(dd. 1H). 

mmm s 2 

mmm2 8 tmm^Lr us, 4R) - 4-7^-3, 4-2>tKo-2. 

2 - ^ h + ->yfA) -3-bKa + '>-6--hD-2H-l-^>7h' 
5>3 3 Bmgfci^yfil- N-->7;-2-ft7i>*;^>->;f - h 
2 7 8mg^bN' -i/?;-N- [ (3S, 4 R) - 3, 4 - i>fc Kn - 2, 
2-V (y - 3- tKn + ->-6--hn-2H- l-^V'/f 

5 >- 4 - 2 -f-Hrv * >*;U^>-9"^ 3 0 8 mg^#fco 
i*:2 13. 7-214. 3 "C 

[a] S s = - 1 6 2. 0° (c = 0. 5;*?J-JV) 

! H NMR(DMS0-d«/ppm) <5 3. 19(s. 3H). 3. 33(s. 3H). 3. 45-3. 80(4H), 4.3K1H). 
5.46C1H). 6. 16(d, J=5.8Hz, 1H), 7. 06(d. J=9.0Hz. 1H). 7.320H). 
7.90-8. 15(4H). 9.38Cd. J=8.4Hz. 1H). 

mmm 3 3 

mmm 1 6 tmmzLx c 3 s. 4R) - 4-7;;-6-->t;-3, 4- 

i?tKn-2, 2 -S> h + - 3 - h Ka + ->-2H - 1 -'OV 

fcf? > 3 1 OmgS^if^ N — •> T y T-b W S 7 s - h 1 8 2mgfrbN' 
-i/7; -N- [ ( 3 S. 4 R) - 6 -2/7V - 3, 4-i?tKn-2, 2-*J 
+ - 3 - t Kd*'>- 2H- 1 -^>yh*5 >- 4 ->T;U] - 

T-t?* ~ >>> 2 6 3mg^#/:o 
[a]S s = - 2 0 8. 8* (c=l. 02 
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'H NMR(DMS0-dsWi)(5 2.32(s, 3H). 3. 17(s. 3H). 3.31(s. 3H). 3.48(d. 
J=10. 8Hz, 1H). 3.56(dd, 2H). 3.65(d. J=10. 8Hz. 1H). 4.05(dd. J=5. 4Hz. 
lH).5.12(t, 1H). 5.93(d. J=5. 4Hz, 1H). 6. 98(d. 1H). 7. 6-7. 7(m. 2H). 
9.06(d. 1H). 

3 4 

■mm\ 6 tmmiZbT (3S, 4 R) -4-7;;-6-->7;-3, 4- 

2 - ^ h*^/^;U) - 3 - b Ko + i/- 2H - 1 
t*7 V 3 3 OmgRUtf-Jl N-->7; - 2 - b*U > # ;l> *> > t=- h 
2 2 Omg^bN' -^7y-N- [ (3 S, 4 R) - 6 - isT J - 3 . 4 - >? 
tKn-2, 2-i?(y h*^^;iO - 3- bKn^fy-2H-l-OVb D 
5>-4-^;U] - 2 - f 'J i; > i7 ; >J > 3 8 3 m g ^{#/; 0 

Ca]B 5 =-148. 7° (c=l. 01 : y^;-^) 
'H NMRCDMSO-ds/ppm) <5 3.20(s. 3H), 3.31(s. 3H). 3.5-3.7(m. 3H). 
3.73(d. 1H). 4.29(dd. J=5. 9Hz. 1H). 5.44(br. 1H). 6.07(d. J-5. 9Hz. 1H). 
7.01(d. 1H). 7.56(s. 1H), 7.6-7.7(m. 2H). 8.1-8.2(m. 2H). 8.77(d, 1H). 
9.62(d, 1H). 

Mffl 3 5 

■mm I 6 tmmiZLT (3S. 4R) - 4-7^;-6-i/7;-3, 4- 

2 - ^ (y h^i/y^;l/) - 3 - b Kn + ->-2H- 1 -a;>-/ 
b'5 > 3 0 OmgW^;!/ N-i/TV - 4 - b' U ^ >#;U*>i/ $ x- jx 
2 6 Omg^bN' — ">7y — N— [ (3S, 4 R) -6-i/TV-3, 4-i? 
b Kn-2, 2-V (y h*i/^;t/) -3-b Fn^^-2H- 1 
5>-4-^;U] -4-b-»J^>*;^>^5 4 G mg £ ntZo 

[a] g s =- 1 3 8. 7° (c = 0. 99;y*y-;U) 
J H NMRCDMSO-dfl/ppra) d 3.20(s. 3H). 3.32(s, 3H). 3. 52(d. J=10.8Hz, 1H). 
3.60(dd. J=10.8Hz. 18.6Hz. 2H). 3.73(d. J=10.8Hz. 1H), 4.19(dd. J=5.8Hz. 
1H). 5.35(t. 1H). 6.22Cd. J=5.8Hz, 1H), 7.01(d. 1H), 7. 64(dd, 1H), 
7.7-7.8(m. 3H). 8.8-8.9(m. 2H). 9.59(d.lH). 
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mt&M 3 6 

^dfi#J 1 6 tmm^LX ( 3 S, 4R)-4-T=y-6-->T7-3. 4- 
i> h K n - 2 , + - 3 - h Fu + ->- 2 H- 1 

> 2 6 4 mgSC5xf;b N-^TyOfv*;^^^ ~ 5 s - h 2 4 2 m 
g^^N' -->Ty-N- [ (3S, 4R) -6-->7;-3, 4 - *J t Kd - 
2, h + -3-hKD + ->-2H-l-0 , /t , 7>-4 

[a]g 5 = -144. 0" (c = l. 03 

•H NMR(DMSO-d s /ppm)d 3.20(s. 3H), 3.32Cs. 3H), 3.53(d, J=10.8Hz. 1H). 
3.6Kdd. J=10.8Hz. 17. 1Hz. 2H). 3.71(d, J=10.8Hz. 1H). 4.23(dd, J=6.0Hz. 
1H). 5.34(t. 1H). 6. 16(d. J=6. 0Hz. 1H). 7. 00(d, 1H), 7. 5-7. 6(m. 5H). 
7. 8-7. 9(m. 2H). 9.35(d. 1H). 

nmm 3 7 

3S, 4R)-4-T^y-6-->Ty-3. 4-2>kKn-2. 2 - it ( * b 
*is/TJl) - 3 t Kn*i/- 2H- 1 -^>'/h*5>4 8 Omg^ H»>J16 
tI^8lcDSlSSf^{w&-rc ti:«k ON" - N - [ (3S. 4 R) - 6 - 

i/TJ-2>, 4-^bKn-2, (^h + ->yf;l) - 3-tKn + -/- 

2H-l-^> > /f^>-4--r;H - 2 - f-* 7 a. * y > 2 1 0 

[a]§ 5 = -146. 4° (c = 0. 50;^7-;U) 
'H NMR(CDCl 3 /ppm)S 3. 39(s. 6H). 3. 65-3. 80(3H). 3. 86(d. J=11.0Hz. 1H). 
4.05QH). 4.27C1H). 5.55C1H). 6.95(d, J=8. 6Hz, 1H). 7. 15-7. 25(ra. 2H). 
7. 46(d, J=8. 6Hz. 1H). 7.550H). 7. 62C1H). 8.02C1H). 

mmm 3 8 

■ 

jLi-jl N-->7;-2-7;btD^>X^;f-h 7 7 0 mgM, (3S. 
4R) - 4-7;;-6-->7;-3, 4-^tKn-2. 2-i>(/b*i/* 
-3-hFnt->-2H-l-^>'/t'7> 4 8 0 m g £3£tfiffil 1 6 tl^ 
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iWrz.tiz£h, N' - ->yy -N- [ 



©£j&&ftK$^:: tCcfc<3> N' -->7;-N- [ (3S, 4R)-6-f 
TV-3, 4-i?kKo-2, 2 -SJ h*->/?Jl) - 3 - b Fd + ->- 2 
H- 1 - ^ > '/ tf 5 y- 4 - 2-7^tn^f; i?> l 8 lmgB 



Ca] § s = - 12 1. 0° (c = 0. 50 

^ NMR(CDCl 3 /ppn0 5 3.29(s, 3H). 3.37(s,3H). 3. 55-3. 80(m. 4H). 
3.96(d. J=6.7Hz. 1H). 4. 16(1H). 5.59 0H), 6. 93(d. J=8.6Hz. 1H). 
7. 1-7. 4(m. 3H). 7.45(dd. J=l. 8Hz. 8. 6Hz. 1H). 7. 5-7. 7Cra. 3H). 

mmm 3 9 

x-rjl, N-isTJ - 3 -7)l*nKyXj If- h 4 1 OmgM^ (3S, 
4R) - 4-7;;-6-i/7;-3, 4-S>kKo-2. 2-i>(*b*i/J 
f-;U) - 3-b Kn^iy-2H- 1 -'O l/b*-? > 4 0 0mg£#£J6#Jl 6 ilU 

moRmmmzuk-fz tiz n* -^ry-N- cos, 4R) -6-*> 

Ty-3, 4-^bFn-2, 2 - h^>y - 3 - b Fd^->- 2 

H - 1 -O'/b^ > - 4 - >f ;U] - 3 -7)l-*v<>XT ;^> 4 2 8mg^ 

[a]g s =-127. 8° (c=l. oo 

'H NMR(CDCl 3 /ppm) £ 3.31(s. 3H), 3.38(s. 3H). 3. 63(d. J=ll.lHz. 1H). 

3. 69Cs. 2H). 3.79(d, J=ll.lHz. 1H), 4.05OH). 4.22C1H). 5.53C1H). 

6.94(d. J=8.6Hz. 1H). 7. 18(d, J=8. 6Hz. 1H), 7.25-7.35(m. 1H) 7.38(d, 

J=8.6Hz. d). 7.4-7. 6(m, 4H). 
HI&0!I4 0 

3S, 4R) - 4-7$;-6-->7;-3, 4-^hKa-2, 2-S?(*h 
*i/*?Jl) - 3 -b Kd + '>- 2H- 1 -^>'/b^> 3 5 0mg£IOMl6 
tl^©£j£&f£tC&-rc tCcfcD. N' — is~7 J — N— [ (3S, 4R) -6 

-2H- 1 - 'O b > - 4 - >T 4/] - 3 - + y >; >#;l/tf*1J-$ i?>4 4 4 
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m g 

[a]g s = -87. 0° (c = l. 0 1 ; 

! H NMR(CDCl 3 /ppm)<5 3. 31 Cs. 3H), 3. 36(s, 3H). 3. 6-3. 9 On. 4H). 4.34QH). 

4.59C1H). 5.58C1H). 6. 90(d. J=8. 6Hz. 1H). 7.38(1H), 7. 50-7. 65 On. 2H). 

7.73(1H).7.79(2H). 8.50QH). 8.97QH). 
»I4 1 

N-i/T J - 5 Isy* JUtflri^C ; f - f 3 8 5 mgSCf, 

(3S, 4R) - 4-7;;-6-i/7;-3, 4-i?hKn-2, 2 - S> ( ^ 
h + - 3- bKn + ->-2H-l-<>7t: , 7>3 0 Orng^Ii 

1 6 tBI«CDSlCi*f^tca'rc:t{CJ:*J. N' -i/77-N- [ (3S, 4 R) 
-6-i/TJ-Z, 4-ytKn-2, 2 - ^ ( h + *> y f-;lO - 3 - t Ko 
+ ^-2H-l -0 , /h , 5>-4--r;H - 2 $ ^> 
3 2 6 mg^ff5 0 

[a] § 5 =- 9 4 . 2° (c=l. 00 

J H NMRCCDCU/ppm) 5" 3.26(s. 3H). 3.34(s.3H). 3.59(d. J=ll. 1Hz. 1H). 
3.67C2H). 3.75(d. J=ll. 1Hz. 1H). 4. 15-4. 35(m. 2H). 5.580H). 
6.93(d. J=8. 6Hz, lHz).7.08(d. J=8. 6Hz. 1H). 7. 44(d. J=8. 6Hz. 1H). 
7.50-7. 65Cm. 3H). 7. 68(d, J=6. 8Hz, 1H). 7.8-7.9C3H). 8. 17(1H). 

mnm 4 2 

mmmi 6 tHiCbt (3S, 4R) - 4-7;;-6-->7;-3, 4- 

(/ h * i/ J * ;U) - 3- tKn + i/-2H- 1 
t'7>2 8 1 mgS^i?7x-;k>7;*;i/^>^ ;f - h 2 9 2mg^^N' 
-^7; -N- C ( 3 S, 4 R) - 6 -1/7 J - 3, 4-5>bKn-2. 2 - 
(y h^'>y f-;lO - 3 - h Fn^-/- 2 H- 1 -O V*h*5 >- 4 - 

[a]2 5 = -47. 7° (c = 0. 83;y*y-;U) 

! H NMRCDMSO-ds/ppm. 353K) <5 3. 19(s. 3H). 3.36(s. 3H). 3.54(d. J=11.0Hz. 
1H). 3. 62(dd. J=11.0Hz. 17. 1Hz. 2H). 3.74(d. J=11.0Hz, 1H). 4. 2(br, 1H). 
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5.2(br. 1H). 5.TOr, 1H). 6. 96(d. 1H). 7.2-7.3(m. 3H). 7. 46(t. 2H). 
7.58(dd, 1H). 7.7(br. 1H). 8. 7(br. 1H). 

mm 4 3 

(3S. 4R) - 4-7;;-6-->7;-3, 4-i?kFn-2, 2 - ^ ( 
^ f^^^lO - 3 - t Kn + ->- 2H- 1 -^>'/b'5> 2 5 3mgMN 
-i/TJ -N' -7x-;W^ 1/7 1 9 6mg^i;yf^;l/A7 S KK*!? 

U l - ( 3 -yyf^7 ^ ;^ok^) - 3 ~ KttJBIk ( 

WSC-HC1) 1 9 2mg£ilI;l»*N*So 3W^N-^7;-N' 

— ;l/f-^-*i? UT 3 4mg. WSC • HC 1 3 4 mgatJllL 3 B^IHSU KpSM-?-;U 

aS^*>U *^^o7 -TftfiU N " - -> T y — N - [ (3S, 

4 R) - 6 -i/TJ - 3, 4-^bKn-2. 2 - *J (J h*i/ * - 3 - 

h Kn + i/- 2 H- 1 -07b*7 >- 4 ->f;U] -N' - 7x^77-^ > 
2 0 0 m g £#fc a 

[a]g s =-43. 1° (c = 0. 99 

l H NMR(DMSO-d«/ppm) d 3. 17(s. 3H). 3.30(s, 3H). 3. 5-3. 7(m, 4H). 
4. 17(dd. 1H). 5.07(t, 1H). 6.0(br. 1H). 6.95(d. 1H). 7. 1-7. 2(m, 1H). 
7.3-7.4(m. 4H). 9.28(s. 1H). 
Mm 4 4 

'MM 8 T*# Ztltz h?>X- 4 - T i J - G - i/T J - Z, 4 - V h Ka - 
2, 2 -2; h*fy^;U) - 3 - t FD + -/-2H- 1 -^>*/t"5 y 500 
mg*x^;-;t/2m 1 t::?$J$?i2:La&. 7i-M7i/7^-h 0. 2 2ml£ 
Jin*.. 90°C(CT17. 5lffl||f|lfc«i:, 7x-MV'>7*-h0. 1ml 
*iifllU 9 0'CCTO. 5B#fyjSftN-<So £lt£ff£U i/*)*¥Jl*?l>? 
D^^^-f- (?an^A : jt?J-)l = 9 6:4) CTSHSl, If: 
J9J -Jl£*) feSkft.it Lib, N- [ b 5 6 - ^7; - 3 , 
-2, 2- : J (J b*i/J?)l) - 3 - t KD4 t '>-2H- l-^y7h'7>- 
4-f;l/] -N* -7x-;l7U73 5 9mg$#5o 
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; 1 8 6 . 7 — 187. 7'C 
«H NMR(DMSO-d,/ppm) 5 3. 19(s. 3H). 3.23(s, 3H), 3. 5-3. 7(m. 4H), 4. OlCdd. 
J=5. 7HZ. 9. 6Hz. 1H). 4.84C1H). 5.74(d. J=5. 7Hz, 1H). 6.57(1 J=8.3Hz). 
6.9-7.0Cm. 2H). 7.25C2H). 7.47C2H). 7. 54-7. 65 Cm, 2H). 8.52(s, 1H). 

^wm4 5 

i&<t* f" U ( 3 S, 4R) - 4-7;y-6-^7y-3, 4 - >> t K 

o - 2, 2 - 'J (y V * is / * Jl} -3-hF'n^->-2H-l -^>Vh'5> 
2 5 0 m g tz V U x^;UT S > 0 . 13ml ^JO^tR^T. itffcy f- b 

7^ - T'fSfi-f 3 C tCioT ( 3 S, 4 R) - 4 -T^^JlT I J - 6 - i/T 
J -3, 4-5>hKn-2. 2-^ + - 2H-l-<>7b*7 

>-3-^--;b 2 0 8 mg ^i/; 0 
[a] B s =- 8 7. 3° (c=l. 0 3 5 ; 

J H NMR(DMS0-d 6 /ppra) S 1.95(s. 3H), 3. 17(s. 3H). 3.31(s. 3H). 

3.4-3.7(m. 4H), 3. 98(dd. J=5. 6Hz. 1H). 4.91(t. 1H), 5. 73(d. J=5. 6Hz. 

1H). 6.95(d, 1H). 7.43(t, 1H). 7.59(dd. 1H), 8. 19(d. 1H). 
H»J4 6 

(3S, 4 R) - 4 -T $ J - 6 - 2/ TV - 3 . 4-*^tKo-2, 2 - ( 
y h*->yf;lO - 3 - t Kn*i/- 2H- 1 -^>Vtf7> 3 0 6 mg^i?^ 
nny ^ > 4m 1 {C^I?itLa6. b 'J if ;i/7 ; > 0 . 4 m 1 Stf—a? 1 

tiYJlfiy h^*^7-f - (?nn*;t,A : y ^ 98 : 2) 

tCTWNK-T*:: tic J; f). (3S, 4 R) - 6 - i/?; - 3, 4-^hFo-2, 
2-V (/ h*i/J? Jl) - 3 - b 4 - (3 - tTU > 77 /U tf> if ^ 

K) - 2H- 1 -^>7t*7 > 2 4 0mg^ o 
[a]g 5 =-46. 0° (c = 0. SOi/pJ-Jl) 

5 5 
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J H NMR(CDCla/ppOT 3. 36(s, 3H), 4.42(s. 3H). 3.73(d. J=11.0Hz. 1H). 
3.74(s. 2H). 3.88(d. J=11.0Hz. 1H). 4. 25(d. J=8. 7Hz, 1H). 5.52C1H). 
6. 90(d, J=8. 5Hz. 1H). 7.30Cd. J=8.5Hz. 1H). 7. 35-7. 50 Cm. 2H). 7.59(s. 
1H), 8.17C1H), 8.7K1H), 9.02GH). 

mm 4 7 

Jfc#J4 5 (3 S. 4R) - 4 -7 ; ; - 6 - 3, 4- 

2- "J U h^VS^Jl) - 3 - t Kof>- 2H- 1 -'O'/ 
t'7> 2 0 5 m g *? J: Cf Iftfk'O '/>T ^ 8 Omg^b (3S, 4R) -4-<> 
if I K-6-->7;-3, 4-S?fcKn-2. 2 h * 

f-^l/) - 2 H - 1 -^>*/h*7>- 3 -*-;U2 0 2mg£#fc a 
[a] S 5 =- 5 1 . 0" (c = l. 04;^^7-;U) 
'H NMR(DMS0-d«/ppm) 6 3.20(s. 3H). 3.33(s. 3H), 3. 5-3. 7Cra. 4H). 
4.26(dd, J=5.8Hz. 1H). 5.2Kt. 1H), 5. 85(d. J=5.8Hz. 1H). 7.00(d, 1H). 
7.39(s. 1H). 7.5-7.7(m, 4H). 7. 97(d, 1H). 8.75(d, 1H). 
Mm A 8 

;SS0J4 5 tmmtZLT, (3S. 4R) - 4-7>;-6-i/7;-3, 4 
-S*b Ko- 2, 2-^(> h4^>y^;i0 - 3- hKa + fy-2H-l-K> 

0. 3 5mlMr;^;^O7^K0. 1 3 m 1 £iDx.. ifiict 3 NFlHItt^ 

^7^ - (?on*;UA : y*y-;U=9 8:2) KT»S"*-fttf. (3S, 
4 R) - 6 -i/7V - 3, 4-i?bKo-2, 2 - (j* h - 3 - 

tKn*i/-4- (2-ft7x>*mt; K) - 2 H- 1 -^>V M=y y 
3 8 9mge5o 

[a]S 5 = -59. 4° (c = 0. 50;^^y-;U) 
! H NMR(CDCl 3 /ppm)<5 3.33Cs, 3H). 3.42(s. 3H), 3.70C2H), 3.83C1H). 
3.92C1H), 4.20C1H), 5.420H). 6.79(d. J=8.5Hz. 1H). 6.93Cd. J=8.5Hz. 
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1H). 7.07C1H). 7.41(d. J=8.5Hz. 1H), 7. 52(d. J=4. 7Hz. 1H). 7.58C2H). 
HJ£#J4 9 

mmm2 8 tisitiatxfyi N _. >Ty <>x ^ $ ^_ h 6 7 5 mgS ^ 

(3S. 4R) - 4-7^-3, 4-i?tKn-2, 2 - S> ( y h * •> y 
- 3 - b Kd + ->- 6--hn-2H-l-^>7h'7> 3 7 7mg^b, N' 
-S/7V-N- [ (3 S. 4R)-3, 4-i?bKn-2. 2-^ + 

- 3 - b Kn + i/- 6--hD-2H- 1 -'O'/f 5 >- 4 --f ;U] < 
yXTl 'jy 4 6 0 mg^i5 o 

[a] g 5 =- 1 4 2. 9° (c = l. 0 0 5;y^y-;U) 
; H NMRCCDCb/ppnOd 3.26(s. 3H). 3. 38(s. 3H), 3. 60-3. 90 (m. 4H), 3.950H). 
4.250H). 5.62C1H). 6.79(d. J=8. 6Hz. 1H). 6. 98(d. J=9.2Hz, 1H). 
7. 45-7. 65 (m. 2H), 7. 71 Cd. J=8. 6Hz. 1H). 8.08C 1H). 8.19( 1H). 

(3S. 4R) - 4-7;;-3, 4->*bKa-2. 2 - 'J ( / Y jt =f- 
Jl) - 3-tKD+i/-6--hD-2H-l-^>7f7> 2 9 9 mg*i?? 
Do^>3mli:igi*U, h'Jif;l/7i>0. 3mlSC/-3f 

ISFflL •> U * y 7A^n7 h^77^ - (£nnjfc;UA : y ^ y — ;u= 9 3 

: 2) IwTflHHU (3S. 4R) - 3, 4-i?hFn-2, 2-^(n + -> 
- 3- kKD + -/-6--ho-4 - ( 3 - b*U S> i/fc/U =; K) 

-2H-l-^>7h'7> 3 0 5mg^#§o 

[a]§ 5 = -36. 2° (c=l. 0 0 5 ; t 5 J -Jl) 
'H NMRCCDCls/ppm) 6 3.37Cs. 3H). 3.43Cs. 3H). 3. 70-3. 85(m. 2H). 

3.88(d. J=11.0Hz. 1H). 4.27(d. J=8. 6Hz, 1H). 5.57C1H), 6. 98(d, J=9. 0Hz. 

1H). 7.23(d. J=8.6Hz, 1H). 7.40(1H). 8.04C1H). 8. 15-8. 19(m. 1H). 

8.72GH). 9.03(s. 1H). 
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mmms 1 

+ >/-6--hD-2H-l-^>7b , 7> 3 3 4 mgSCf> ^ 2 - fcf >J 

^r/*;U#>->U- h 2 7 Omg^^y-;i/0. 6m 1 (C^iirLfe. 
T14. 58fF 0 ^#b7 , -c^ 6 0°CCT2 3. 5 mffitiL W? So EK, 5^ 
2 - tf'J h 2 7 3mg&tf^y-;H. 2ml£j!jn;L, 60 

•CT3B^> 8 0 "CT 9 ^ p^fl^ 1 9 l$P B 1^£*lf$ b/c e &&£g£U 
'J*f;l/*7A^07 h?*77^ - (?nn*;t/i. : y ^y-;u = 93 ; 2) \Z 
tHSU (3S, 4R)-3, 4-i?kKo-2, (^h^->yf;l/) 
- 3 - b Fa + ->- 6 -— hn-4 - (2-b'U K) - 2 H- 

1 -^>'/h°5> 1 7 9mg^, 
[a]g 5 = - 2 5. 9 4 " (c = 0. 5 0 5 ; y^;-^) 
'H NMRCCDCla/ppm) 6 3.38(s, 3H), 3.48(s. 3H). 3. 70-3. 95 Cm, 4H), 
4.240H). 5.57C1H). 7.01(d, J=9.0Hz. 1H). 8.09C1H). 8. 190H). 8.22C1H). 
8.54C1H). 8.8K1H). 9.49C1H). 

nmm 5 2 

mmmA - 7 tHif:lt5 -i/tj- 2 - t Kn + i/T-fc 

7i;t^-2-^n/V>^b6-i/7;-3, 4-i?bKn-3, 4 - J^tf 
*^-2-^f;b-2-7x;+i/yf;l,-2H- 1 V >cdH1£#:zS 

J H NMR(CDCl 3 /ppm)d (1:1 isomer) L 47, 1. 68 (each s.3H), 3. 8-4. 3(m, 4H). 
6.63(dd. 1H). 6. 8-7.0 On, 3H). 7. 2-7. 4 (m. 2H) . 7. 5-7. 6(m. 1H). 7.68(dd. 1H) 

mmm 5 3 

^SfiM 8 bfflWz UT 6 - i/T J - 3 , 4-5JfcKn-3, 4-x*>->-2 

2-7x;^i/^;i-2H- 1 -^v't'^oiilift^Bgi.es 

g^bt-4-7;;-6-->7;-3, 4 - ^ b Fo - r - 3 - t Ko^i/- 

2-^f^-2-7x; + v'yf;l'-2H- 1 t c 7>©Mi£ftiI<£$j 
1. 8gW: 0 
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'H NMRCCDCh/ppm) 6 (1:1 isomer) 1.22. 1.52(each s. 3H). 2.3(br). 3.45, 
3.85Ceach d. J=9. 3Hz, 1H). 3.72(dd. 2H), 4.0-4.1(m. 1H). 4. 1-4. 2Cra. 1H). 
5.7(br). 6.7-7.0(m, 4H). 7. 1-7. 3(m, 2H). 7.5-7. 6(m. 1H). 8.01(d. 1H). 

mt&m 5 4 

64 lmgSCft-4-7;y-6-->7;-3, 4 — S?kK°— r — 3 — tK 

fi-frft 6 6 Omg^bN' -^7;-N- (6-i/7;-3, 4 - £? h H'n- r 
- 3 - t Ko + s/- 2 2-7x7+-»f;l,- 2 H-l-^>7f7 

>- t - 4 ->T;U) - 3 -fj ^>^;U^>1f^ ^>©ig;S&®Aflt!fe&3 4 6 
mg, &<£tfi^t£©B:gf£#2 5 3mg£#/c 0 

:135. 1-14 1. 5 °C 
'H NMRCDMSO-dg/ppra) <5 1.33(s. 3H). 4. 12(d. 1H). 4.2-4. 4(m. 2H), 
5.35(t. 1H). 6.24(d. 1H), 6. 9-7. Km, 4H). 7.31(t. 2H). 7. 6-7. 7(m. 2H), 
7.87(s, 1H). 8.25(d. 1H). 8. 80(dd. 1H). 8.99(d. 1H). 9. 68(d. 1H). 

: 1 7 5 . 4-177. 5 °C 
'H NMRCDMSO-de/ppra) 6 1.54(s. 3H). 3. 97(dd. J=5. 8, 8. 5Hz. 1H), 4. 13(d. 
J»llHz. 1H). 4.34(d. J=llHz. 1H). 5.53(t. J=8.5Hz. 1H), 6. 36(d. J=5.8Hz. 
1H). 6.81(d. 2H). 6. 9-7. 0(m. 2H), 7.24(t. 2H). 7. 6-7. 7(m, 2H), 7. 88(s. 
1H). 8.23(d. 1H). 8.80(dd, 1H), 8. 96(d. 1H). 9.61(d. 1H). 

mmm 5 5 

13. 3g&CM, 3 -V ( t e r t -7 h^ri/) - 2 -Zfu;< J y \ 9 . g g 
^b6-i/7;-2, 2 - V> ( t e r t -7' f-Jl) - 2 H- 1 -*<yy 

! H NMR(CDCi 3 /ppm)5 1.14(s. 18H). 3.46(d. J=9.3Hz, 2H). 3. 57(d, J=9. 3Hz. 
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2H). 5.84(d, J^TO.lHz, 1H). 6.42(d, J=10. 1Hz. 1H). 6.8Kd. 1H). 
7.22(d, 1H). 7.36(dd. 1H). 

mm 5 6 

6-->7;-2, 2-^(ter t-^h + ->^^^) - 2H-l-0'/t e 
5>4. 8 g£^b^U>"ri§8!Uk&T> h U 7;U^-a@t^2 Om 1 

-i? (bKD^->yf;i/) - 2 H- 1 -0*/b'5 > 2. 7 g£?#fc 0 
'H NMRCDMSO-ds/ppra) S 3.4-3.6(m, 4H). 4.99(t. J=5. 9Hz. 2H). 5.79(d, 
J=10. 1Hz, 1H). 6.57(d. J=10. 1Hz. 1H). 6.65(d. 1H). 7.5-7. 6(ra, 2H) 
fOfcflJ 5 7 

Uittf-i/y^® B-i/TJ-2, 2 - 9 J (b Kn + ^y^AO - 2H-1- 
•^>V r b 0 5> 1 gC^V^ot^xW; >2m 1 ^SO^tK^T. ^na^ 
f-;l/y^;i/X-x;UO. 8 m 1 £JlI;t£fiTa£#-f So 3 Bf HfcSM V fcf/t, 
xW;>lmK J'DayfyMf/l/X-fAO. 4 m 1 £iIJl[J L 4 0 JgT 
3NPlHI!K^-r5o l/Hal^: 1 0 %9^>WUzmz-W*Wl^J\'~emiiib, 

3' -*/**iJ-'>?o'v*->/lO - 2H- 1 -0'/b*5> 0. 74g£#fc a 
! H NMR(CDCl 3 /ppm)<5 3.83(d. J=11.8Hz. 2H). 4.02(d. J=11.8Hz, 2H). 
4.85(d. J=6.2Hz. 1H). 4.98(d. J=6.2Hz, 1H). 5.76(d. J=10.0Hz. 1H). 
6.52(d. J=10.0Hz, 1H). 6.99(d. 1H). 7.29(d. 1H). 7.44Cdd. 1H). 

mmm 5 8 

*r S J 9 n : j ;U) - 2 H- 1 -^>VtT5 > 0 . 74g^b6-^7;-3, 
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isfa^^Jl) - 2H- 1 -O7t*7>0. 7 3 g£f#/c Q 

>H NMR(CDCl 3 /ppm)£ 3. 7Kd, J=11.3Hz. 1H). 3.86(d. J=11.3Hz. 1H). 

3.9-4. Km. 2H). 4. 18(d. 1H). 4.29(dd. 1H). 4. 77(d. J=6.2Hz. 1H). 

5.06(d, J=6.2Hz. 1H). 6. 93(d, 1H). 7.55(dd, 1H). 7. 69(d. 1H). 

mmm 5 9 

8 bfflWZ LX 6 - ->7; - 3 . 4 -:n*>->- 3, 4-S>bKo-2 
-Xfn-5' - (T . 3' - t J**-*i/tu'\*ri;)\s-) - 2 H - 1 
b'5>0. 6 3 gfrb 4 -T $ y - 6 -i/TJ - 3, 4 - h Ko- 3- b Ka 
+ 2 -Xbo- 5' - (!' . 3' -^^-+'9">^n^+'/;i,) -2H-1 
-^>7'b a 5 > 5 9 Omg^Hfc, 

>H NMR(DMSO-d s /ppm) 5 2. 05(s. 2H). 3.32C1H), 3. 60(d. 1H), 3.8-4.0(m. 
3H). 4. 10(d. 1H). 4. 64(d. J=6. 1Hz. 1H). 4. 95(d. J=6. 1Hz. 1H). 
5.77(d. 1H). 7.02(d. 1H). 7. 60(dd. 1H), 7. 94(d. 1H). 

mmm $ o 

HSfi{W3 tm&lZLX t^JU N-isTJ - 3-tTU *?yjjJ\,tf*z/ i t=- h 
0. 6 1 gfci;t;4-7;;-6-->7;-3, 4-^bKD-3-tFo + -> 
-2-*b*n-5' - (T . 3' -^^^-tf-^^o^^ — 2 H - 1 — < 

> V* b* 5 > 3 1 7mg^bN' - ->T y - N - [ h7 >X - 6 -y?; - 3, 4 
- 9\z Ko- 3 - b Kati/- 2 H- 1 -0 % /b*5 >- 2 -X tfn- 5 ' - ( 
1' , 3' a^i/jl) -4 ->(,(,] - 3 - b U 

^> 1 5 Omg^jlfca 

J H NMR(DMS0-d 6 /ppra)5 3.9-4. Km. 5H). 4. 69(d. 1H). 4.9-5.0(m. 2H). 
6.2Kd. 1H). 7. 12(d. 1H). 7. 63(dd. 1H). 7. 7Kdd, 1H). 7. 99(s. 1H). 
8. 12(d. 1H). 8.78(dd. 1H). 8. 88(d. 1H). 9. 57(d. 1H). 

mmm s 1 

G-i/TJ-2, 2 -"J (b Kn + ->yf;b) - 2H- 1 -<>7h'7> 1 g 
£vM f;l/^^A7 S KT'^Pb-T S 9 3mg£Jn>L7}<ftT. t e r 
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t - 77 jus m'>'j;^D7-f Ki. 5 2 g €-tra^.^T 6 B#p s im# U k 

1. 8 8 g%mM®7 tmmizLTG-isr; -Z, 4-z.tf**>-2, 2-i? 
(t e r t -Tl-JliJjt^Jbi/*) *?Jl>) - 3, 4-'Jh Ko- 2H- 

1 -At>-/tT5> 1. 8 7g^r?#/.:o 

J H NMRCCDCh/ppnOS -0. 17(s. 3H). -0.05(s. 3H). 0. 12(s, 6H). 0. 68(s, 9H). 
0.93(s. 9H). 3. 8-4. Km, 6H). 6.82(d. 1H). 7.50(dd. 1H). 7. 62(d. 1H). 

mmm 6 2 

G-i/TJ-3, 4-3-#*is-2, 2-^ (t e r t -7*f;^>f 
^tti^^f^) -3, 4 -S*b Ko- 2 H- 1 -<>:/b*5 > 1 . 7 6g^H 
Sfeftl 8 tl^dLT 4-7?;-6-->7;-2, 2 -2> ( t e r t -71-A, S J 
U-JUf U Jl**i/ t^Jl) -3, 4--^hFo-3-t Fo + ->-2H-l- 

l . I 8 g&ntz 0 

J H NMR(CDCl 3 /ppm)<5 -0.07(s. 3H). 0.00(s, 3H). 0. 10(s. 3H). 0. 13(s, 3H), 
0.79(s. 9H). 0.9l(s. 9H). 3. 67(d. lH). 4.8-5.l(m. 5H). 6.8lCd. lH). 
7.42(dd. lH). 7.9l(d. lH). 

mmm e 3 

4-7;y-6-'>7;-2, 2 -z? ( t e r t -f^JlP^^Jli/^) )\,it* 
is/m) - 3, 4-i?tKn-3-h Ko*->- 2H- l -<>7b5 > l g 

$j 9 fcffi&f:: L/TN' - i/~7 J -N- [ h5 >X- 6 - J/7; -2.2 -S?(tert- 
-7* foV ;u ;t0 -3. 4 -S?b Ko- 3 - b Kd*">- 2 

J H NMR(CDCl 3 /ppm) 6 -0.04(s. 3H). O.OKs. 3H). 0.07(s. 3H). 0.08(s. 3H), 
0.77(s. 9H). 0.82(s, 9H). 3. 84(d. J=l0. 9Hz. lH). 3.94(dd. J=ll.3Hz, 
20.8Hz. 2H). 4.06(d. J=l0.9Hz. lH). 4.24(dd. lH). 4.47(br. lH). 
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5.72(t. 1H). 6.90Td, 1H). 7.4-7.5(m. 3H), 7. 75CdTlH). 8. 13(dt. 1H). 
8.69(dd. 1H). 8.80(d. 1H). 
lffi#J 6 4 

N" - ; JT J -N- [ h5 yx- 6 - i;T J - 2. 2 - V ( t e r t - 
^Jlis U Jljrlrisj 3^10 -3, 4 - V t Ko - 3 - t Kn + ->- 2 H- 
1 -<>7t'7>-4-^;H - 3 - f'J S>>;fr;U l . i g^f h 

T^tFn77 4 . 3mi ^sn^^fiT i w 

^7;-N- [h7>7-6-->7;-3, 4-i?hKn-2, 2-i? (kKn 

+ -3-tKn + ->-2H-l-^^'/h , 7>-4--f;H - 3 - £ 

U > * S > 5 1 2 m g /c 0 

K.S : 2 0 8 °C<fr1& 

'H NMRCDMSO-ds/ppm) 5 3.53(dd. J=5. 2Hz. 11. 6Hz. 1H). 3. 6-3. 7Cm. 2H). 
3.81(dd, J=5.2Hz, 11.6Hz. 1H). 4.21(dd. J=5.8Hz, 1H), 4.92(t. J=5. 2Hz. 
1H). 4.97(t. 1H). 5.51(t. 1H). 5. 96Cd, J=5. 8Hz. 1H). 6. 95(d. 1H). 
7.6-7.7(m, 2H). 7.71(s. 1H), 8.25(d. 1H). 8.79(dd. 1H). 8. 99(d. 1H). 
9.53(d. 1H). 

mmm 6 5 

5 -i/TJ- 2 - t KD^->7t F7x7 y 3. 4 0 g£^>-fcr > 5 Omli: 
^iU h'o>J^>l. 8m K 1. 3-i?ih + ->-2-7 , DAV>i5ml 

&?II!!-r<5C: t£oT 6 -•>?; - 3, 4-i?hKn-2, (xb + ->y 

*-;i0 -2H- 1 -^> > /h , 7>-4-t>2. 9 6 g*»fe 0 CtlZl_tfiim-t 
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nu y^/v^D y 



»H NMRCCDCh/ppWtf l.lKt. J=7.0Hz, 6H). 2. 96(s. 2H). 3.40-3.70(m. 8H). 
7.05(d, J=8.6Hz. 1H). 7.66(dd, J=2. 1Hz, 8. 6Hz. 1H), 8. 13(d, J=2. 1Hz. 1H). 

mm* 6 

6-^7;-3, 4-^bKD-2, 2--^ (xh + ->^f;l.) - 2H-1- 

^>'/fcf7>~4-^>3. 7 g^^^y-;U3 7ml \z.&m$lt, frftVLWT 

htf^A 6 0 OmgZ'PL-f^mZ-tZo 2. 5BW£#brt:& 

?dd^A) Tamiii-r^C ti:i:oT6 - 3, 4 -S?b Fn- 2, 

2 -$> (xf + i/yfA) - 2H-l-^> , /h , 7>-4 -*-;l/2. 92g^ 

J H NMRCCDCh/ppnOS 1.06Ct. J=7.0Hz. 3H), i.90(t. J=7.0Hz. 3H), 

2.180H). 2.35(dd, J=5.5Hz, 14.7Hz. 1H), 3.4-3.8(m. 8H). 3.950H). 

4.73C1H). 6.90(d. J=8. 6Hz. 1H). 7.43(dd, J=2. 1Hz. 8. 6Hz. 1H). 
7.71(d, J=2. 1Hz. J=1H). 

mmm 6 1 

6-">T;-3, 4-^hKo-2, 2-i? (if + ^^f;0 -2H-1- 

4 -*-;U2. 8 5 g£^>-tf>4 2ml C^Lp- h;Ux> 
^*>81 8 4m**ta*»#-f a7fc£E*btt#fe> 3. 5 ^HJn&aafcbfco 

(ft»xf;l/ : ^4^-9- >= 1 : 4) lltf b6 - 2, 2-^Uh + ->^ 

f^) - 2H-l-<>*/h'7>l. 6 8 g 

J H NMRCCDCla/ppm) d 1.15(t. J=7.0Hz, 6H), 3.4-3.7(m. 4H), 5.79(d. 
J=10.0Hz, 1H), 6.46(d. J=10.0Hz. 1H). 6.85(d. J=8.4Hz. 1H), 7.24(d, 
J=2.0Hz. 1H). 7.38(dd. J=2.0Hz. 8.4Hz. 1H). 

mms 8 

510116 7Ti#£n5 6 -S>7V - 2, 2- : J (xh + ->y^) -2H- 1 
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-<>yf5>l. 66g^fl. 0 5 M© 'J y J: Cf 1 MOf 1 7 - y 

7»CJ:^TpH= 1 1. 5Ciib/;o. 5 Moftlts&St h »j ^ A7jc 
f£4 5mHrfinx.> - -^Tfc^TirHJfe^J 1 4 (ifSifeL/cMn (III) -if-u 
>(salen) (S. S)M 3 5 5 mgS^ MyfU>l 5mlM^ 

: <\*Ur's = 1 : 4) KtfU (3S, 4S) - 6-^77-3, 4- 
xsK+S/-3. 4-^bKD-2, 2-^ dh*^fA) -2H- 1 
'/t*5> (9 6%e e) 1 . 2 1 g^ff/io 

J H NMRCCDCl./ppnH 0.97(t. J=7. 0Hz. 3H), 1.24(t. J=7.0Hz. 3H). 
3.25-3.95(m. 10H), 6.88(d. 8. 5Hz, 1H). 7.53(dd. J=2. 0Hz. 8.5Hz. 1H). 
7.63(d. J=2.0Hz, 1H). 

mmm q 9 

(3S. 4S) - 6->7;-8, 4 3. 4-i?tKo-2, 2 

-V (xf + i/yfii) - 2H - 1 1 . 12g^x^;-;H6 

m 1 CSiU *»Ti: 2 S%Ty^-T7mm \ 6 m 1 ^Sn^MS(CT2. 5 
BH«#Lfc»(C»*U *tt*S*t5Ci:i:J:oT (3S, 4R) - 4-7 
;;-6-->7;-3, 4-ykKa-2, 2 - >J ( ^ h / - 3 - t 

! H NMRCCDCh/ppnDS 1. 13(t. J=7. 0Hz. 1H). 1.23(t. J=7. 0Hz, 1H). 
3. 4-4. OCrn. 10H), 6.89(d. J=8. 5Hz. 1H). 7.43(dd. J=1.5Hz, 8. 5Hz. 1H). 
7.940H). 

mmm i o 

N-i/7;-3-f'J-?>^;^>^^;f-|, 2 9 5mgM > ( 
3S, 4R) - 4-7;;-6-i/7;-3, 4-^hFo-2, 2 - V (jl h 

-S-tKD + j/-2H-l-^>'/tf5>4 21mg*^;- 
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It5 



-f/ltr ovTy -5 "7 w - (^nn^^A : ^ ^y~^= 9 8:2) i:tt 

^?nn^>£9jg B H H ffcTft{i\ N' -i/77-N- [ ( 3 S, 4R) 
-6-">t;-3. 4-^bKD-2. 2-^ (xh + -/^f;l/) - 3- hKn 
2 H- 1 -«^>'/h"5 >- 4 ->f;H - 3 - t°'J S ^> i 

6 1 mg^#5 0 
m .6 7 2 . 3-86. 9 "C 

[a] 5 5 =-i 52. 6° (c = o. 5o ; y^y-;u) 

»H NMR(CDCl 3 /ppm)<5 1.02(t. J=7.0Hz, 3H). 1.17(t. J=7.0Hz. 3H). 
3.4-3.9(m. 8H), 4. 2-4. 4(ra. 2H). 5.5K1H). 6.96Cd. J=8. 6Hz, 1H). 
7.40-7.52(m. 2H). 7.57C1H). 7.77(d. J=8.6Hz, 1H). 8. 12GH). 8.70C1H). 
8.80C1H). 

mmm 1 1 

%VM 7 0 ilHtlCbTx^U N-i/?;7t h>f if-M 1 8mgMs 
(3S, 4R) - 4-7;;-6-i/7;-3, 4-i?bKn-2, 2 - *J (x. 
h^^/U) - 3- tKa4 i i/-2H-l-^>7b , 7>4 0 Omg^; 

-y~7 JT^YJ It-Y 1 1 8mg£tJ0;U 3 8. 5 B*IBit8nr*o 

;U= 9 8:2) HfrU Md^g^U ft^Uft^A? a«? F?77>( - (Mfci 
^;(/:^+1f>=2 : 1) (CT^-rtl(i\ N' — i/T J — N — [ C3S, 4R) 
-6-->7;-3, 4-J?hKn-2, 2-i^ (xhti/^f^) -3-tKo 
**>-2H- 1 -^V*/h # 5>- 4 -- OU] 7-iz^ii?>l 9 6mg£#5 0 

[a] § 5 =- 2 0 9. 6 ° (c = 0. 50;y^y-;U) 
»H NMR(CDCl 3 /ppni)5 1. 15(t. J=7.0Hz, 3H). 1.16(t. J=7.0Hz, 3H), 

2.46(s. 3H). 3.45-3.80Gn, 7H), 3. 80-4. OOGd. 2H). 4.10-4.20(m, 1H). 

5.46C1H), 6.93(d. J=8.5Hz. 1H). 6.98(d. J=8.3Hz, 1H). 7.45(dd. J=1.9Hz. 

8.5Hz, 1H). 7.50C1H). 
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mmm 1 2 

mmm 1 GV&ztitzN' -->7;-n- c c 3 s, 4R) - 6 - ->ry - 3, 

4 ->>b Kn-2. (y F + i/^f;!/) - 3 - h F'd^^- 2H- 1 

>- 4 - 3 - f'J i? i?y 2. lg^ fcT'Ji?> 

4 . 7ml (C^P-fr ^®t-i§7Mtie (2 ; 1 ) £ 5 0 *C 1 5 ^HiK^ LT 
ff^ftfcT-tr h7 y ?T>y FK£4. 7ml^MTCM, 1. 5 B£ 

IBJ«#ft. lC7th7t;K<^7->«; FR& 4 . 7ml fcfll*. 5 0 #*g#f 
5o £J£&£tJc7Jc teflon ftBlif-^TttWIfe. SWtIc, ^TKCTSfc^-f -So 

-[(3S. 4 R) - 6 -z/TJ - 3, 4-^hFn-2, 2~i?(/h*i/t 
=f-)l) - 3 - i •>-2H-l-^> , /h , 7>-4-^;b] - 3 - t? »J 

*-tf- ^>73 1 mg£»£ 0 

[a]g 5 = -52. 0° (c = 0. 50 : y^y-;U) 
'H NMRCDMSO-ds/ppm) <5 3.23(s, 3H). 3.27(s. 3H), 3. 45-3. 70 Cm. 3H). 

3.79(d. 1H). 5.50-5.75(m. 2H). 7.07(d. J=8. 6Hz. 1H), 7. 6-7.75Cm. 2H). 

7.92C1H), 8. 10(d. J=8.0Hz, 1H). 8.43(s, 1H). 8. 75-8. 85 Cm, 2H). 

9.74(d, J=8.0Hz. 1H). 
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